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OVERVIEW 


The  Fifth  International  Conference  on  Hypertonic  Resuscitation,  "SALT  5, "  was 
held  at  the  Tremont  House,  Galveston.  Texas  from  June  3  to  June  5,  1992. 
This  meeting  and  the  previous  hypertonic  saline  conferences  are  informally 
called  SALT  meetings. 

There  were  85  participants  from  twelve  countries.  This  included  69  clinicians 
and  scientists  active  in  h3^ertonic  resuscitation  as  well  as  8  representatives 
from  different  pharmaceutical  companies.  Additionally,  there  were  5  invited 
speakers  and  discussants.  The  FDA  was  represented  and  there  were  3 
representatives  from  NATO.  Two  special  sessions  were  held.  One  was  New 
Approaches  to  Combat  Casualty  Care  chaired  by  Major  Steve  Bruttig.  Drs. 
Robert  Mosebar  from  Fort  Sam  Houston  and  Michael  Dubick  from  Letterman 
Army  Institute  of  Research  represented  the  U.S.  Army  and  Colonel  M.  Krausz  of 
the  Israeli  Defense  Forces  presented  another  view  of  combat  casualty  care.  The 
other  was  Clinical  Trial  Design  chaired  by  Charles  E.  Wade,  Ph.D.  It  included 
Dr.  Curtis  Scribner  of  the  FDA,  DR.  Paul  Pepe,  a  Principal  Investigator  of  the 
multi-center  HSD  trials  and  Dr.  Nick  Fotheringham,  the  statistician  for  the 
multi-center  trials. 

A  total  of  4 1  abstracts  of  original  research  were  presented  either  as  ten-minute 
talks  or  as  posters. 

Levels  of  collegiality  and  enthusiasm  were  very  high  despite  the  keen  debate 
and  scientific  repartee  that  are  now  traditional  with  the  SALT  meetings. 
Interest  and  momentum  for  clinical  use  continues  to  grow  as  several  potential 
new  indications  for  use  were  discussed.  Besides  trauma,  these  now  include 
heat  shock,  head  injury  and  endotoxemia.  Clearly,  work  remains  to  better 
define  the  physiology,  efficacy  and  potential  complications  for  these  new  uses, 
but  many  investigators  are  taking  up  the  work. 

Previous  SALT  meetings  have  been  held  at  Garmisch  -P-,  Germany  in  June 
1990  -  SALT  4;  Ilha  Bella,  Brazil  in  June  1988  -  SALT  3;  Monterey,  California 
in  June  1986  -  SALT  2  and;  San  Francisco,  California  in  June  1985  -  SALT  1. 
There  is  no  formal  society  that  sponsors  the  SALT  meetings.  Rather,  a 
researcher  is  chosen  to  organize  a  meeting  and  to  seek  sponsorship  every  two 
years.  The  next  SALT  meeting  will  be  in  Europe  in  1994,  witli  Dr.  Michael 
Krausz  as  it's  organizer. 
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PROGRAM 


Wfednesday  June  3 


1300-1800  Registration  -  Lobby 

1800-2000  Reception  •  The  Rooftop  Bar 


Thursday  June  4 


0800-0830  Continental  Breakfast  -  Sam  Houston  Room 


0830-0845  WELCOME  -  C.  Wade  and  G.  Kramer 

0845-0945  Hypertonic  Resuscitation  and  the  Brain 

Chairs  •  D.  DeWitt  and  W.  Kroll 

S.  Berger  (Munich.  Germany):  Therapy  of  Post-Traumatic  Intracranial 

Hypertension:  Mannitol  us.  Hypertonic/Hyperoncotic  Saline/OeHtran 
R.  HartI  (Munich,  Germany):  Hypertonic/Hyperoncotic  Solutions  in  Traumatic 
Brain  Injury  uiith  Rcute  Intracranial  Hypertension  in  Rabbits. 

L.  McDaniel  (Galueston,  U.S.R.):  Effects  of  Hypertonic  Saline  Oeutran  on 

Intracranial  Pressure  and  Brain  Water  during  Cardiopulmonary  Bypass. 
U.  Strecker  (Mainz.  Germany):  Effect  of  Hypertonic-Hyperoncotic  HES  on 
Recirculation  after  Global  Cerebral  Ischemia. 
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0945-1030 


1030-1045 


1045-1215 


1230-1400 


1400-1630 


Hypertonic  Saline  and  the  Ischemic  Gut 
Chairs  -  S.  Zeigler  and  D.  Traber 

L.  Freu  (Munich,  Germany):  Hypertonic-Hyperoncotic  Saline  Oentran  (HHS: 
7.2%  NaCI/10%  Oewtran  60)  Instantaneously  Restores  Gut  Mucosal 
Blood  Flow  (BF). 

K.  Kesel  (Munich.  Germanu):  Hypertonic-Hyperoncotic  Resuscitation  from 
Hemorrhagic  Shock  Cffectiuely  Improues  intramucosal  Rcidosis. 

C.  CoH  (Galueston,  U.S.flJ:  Hypertonic  Saline-OeKtran  Does  Not  Improue 

Regional  Gut  Perfusion  in  a  Porcine  Model  of  Pediatric  Cardiopulmonary 
Bypass. 


COFFEE  BREAK 


Hypertonicity  and  the  Heart 
Chairs  -  J.  Horton  and  N.  Kien 

J.  Horton  (Dallas,  U.S.R.):  Cardiac  Effects  of  HSD. 

J.  Kaszaki  (Szeged,  Hungary):  Histamine  Release  and  Cardiac  Contractility 
Changes  following  Hypertonic  Saline  Infusion. 

S.  Mouren  (Paris,  France):  Effects  of  Hypertonic  Saline  on  Coronary  Blood  Flow 
and  Myocardial  Performance  of  a  Blood-Perfused  Isolated  Rabbit  Heart. 
1.  IDaaqstein  (Goteborq.  Sweden):  Hypertonic  Saline  for  Reuersal  of 

Ischemia-Induced  Cardiac  Dysfunction  in  the  Isolated  Rat  Heart. 

B.  Mathew  (Galueston,  U.S.fl.):  Comparison  of  Different  Hypertonic 
Formulations  on  the  Contractility  of  Isolated  Myocardium. 

LUNCH  AND  PANEL  DISCUSSION  on 
New  Approaches  to  Combat  Casualty  Care 

Sneakers:  Major  Steve  Bnittig,  MSC,  Research  Physiologist,  Letterman 

Army  Institute  of  Research 

Michael  M.  Krausz,  M.D.,  Professor  of  Surgery,  Hadassah 
Medical  Organization 

Michael  A.  Dubick,  Ph.D.,  Senior  Research  Pharmacologist, 
Letterman  Army  Institute  of  Research 
Dr.  Robert  Mosebar,  Medical  Officer,  Directorate  of  Combat 
and  Doctrine  Development,  Fort  Sam  Houston 


FREE  TIME 
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1530-1630  Poster  Set-up 

1630-1800  POSTER  SESSION  1  -  Samuel  May  Williams  Room 

Hypertonicity  and  Organ  Systems 

fl.  CoH  (Dauis,  U.S.R.):  Effects  of  Arginine  Uasopressin  on  Urinary  Encretion 
foliouiing  Administration  of  7.5%  NaCI/67e  Dentran-Te. 

S.  Curtis  (Birmingham.  U.S.A.):  Role  of  Uasopressin  in  the  Response  to 
Hypertonic  Saline  in  Oewtran  Foliouiing  Hemorrhagic  Shock. 

O.  DeUJitt  (UJinston  Salem,  U.S.R.):  Traumatic  Brain  Injury  Impairs  Uasodilation 

to  Hemodilution. 

C.  Doering  (Ulm,  Germany):  Effects  of  Hypertonic  NaCI/HydroNyethyl-Starch 
on  the  Porcine  Traumatized  Brain  in  Hemorrhagic  Shock. 

P.  Helluer  (Raleigh,  U.S.R.):  The  Effect  of  Hypertonic  Saline  on  Myocardial 

Contractility  in  Rnesthetized  Pigs. 

H.  Ho  (Dauis,  U.S.R.):  Effects  of  Hypertonicity  on  Hypouic  Rabbit  Myocardial 
Intracellular  Sodium  and  Calcium 

J.  Iquidbashian  (Dauis,  U.S.R.):  Mechanism  of  the  Acute  and  Infusion-Rate 
Dependent  Hypotension  Induced  by  Hypertonic  Saline. 

Ill,  kroll  (Graz,  Rustria):  Hypertonic-Hyperoncotic  Solutions  and  Increased 
Intracranial  Pressure  (ICP). 

H.  Ogata  (Tochiqi  Pref.,  Japan):  Efficacies  of  Hypertonic  Saline  Solution  on  the 
Cardiac  Functions  and  the  Plasma  Uolume  during  Endotowic  Shock  using 
Dogs. 

J.  Sondeen  (San  Francisco,  U.S.H.):  Resuscitation  uiith  7.5%  NaCI/67o  Deutran 
Improues  Renal  Function  in  Dehydrated  Sheep  Folloujing  Hemorrhage. 

C.  IDeinstabl  (Uienna,  Rustria):  Is  a  Combination  of  Hypertonic  Saline  and 

HydroKyethyl  Starch  (Hyper-HES)  a  Neui  Concept  in  Treatment  of  Raised 
Intracranial  Pressure? 

1800-1930  PANEL  DISCUSSION  OF  DAY’S  PRESENTATIONS 

and  Wine  and  Cheese  -  Sam  Houston  Room 
Panel  -  R.  Gunther,  N.  Kien,  D.  Traber  and  W.  Kroll 


Friday  June  5 


0800-0830  Continental  Breakfast  -  Samuel  May  Williams  Room 

0800-0930  POSTER  SESSION 

New  Indications  and  Contraindications  of  Hypertonic 
Resuscitation 

(Endotoxemia,  Dehydration,  Uncontrolled  Hemorrhage,  Acidosis) 

M.  Dubick  (Presidio  of  San  Francisco,  U.S.R.):  Deutran  Metabolism  in 
Dehydrated,  Hemorrhaged  Sheep  Infused  with  Hypertonic 
Saline/DeHtran  (HSD). 
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0930-1030 


1030-1045 

1045-1130 

1130-1330 


J.  Eaker  (Dauis,  U.S.R.);  Small  Uolume  Intraosseous  Resuscitation  of  Pediatric 
Hemorrhagic  Shock  ujith  “Isosal”  a  Nem  Hypertonic  Solution. 

L.  Fiqueiredo  (Sao  Paulo,  Brazil):  Hypertonic  Solutions  following  Rortic 

Occlusion  in  the  Treatment  of  Uncontrolled  Hemorrhagic  Shock. 

H.  Ho  (Dauis,  U.S.R.):  7.5%  Sodium  Chloride-6%  OeKtran-70  Fluid  Resuscitation 
of  Hemorrhagic  Dehydrated  Sheep. 

C.  Mattheuj  (Natick,  U.S.R.):  Treatment  of  Hyperthermia  and  Dehydration  ujith 

Hypertonic  Saline  in  Oentran  (HSO). 

Jdrq  Meuer  (Galueston.  U.S.R.):  Continuous  Small  Uolume  Resuscitation  mith 
Hypertonic  Saline  Oextran  Solution  Improues  Suruiual  in  Experimental 
Sepsis. 

P.  Moon  (Galueston,  U.S.fl.):  Comparison  of  Resultant  Reid-Base  Balance  after 
Small  Uolume  Resuscitation  uiith  Hypertonic  Saline/Dextran  or 
Hypertonic  Rcetate/Oextran. 

D.  Nolte  (Munich.  Germany):  Euidence  forRltered  Expression  of  the  L-selectin 

(LECRM-1)  on  Human  Blood  PMNs  by  Hypertonic  Saline. 

M.  Rocha  e  Silua  (Sao  Paulo,  Brazil):  Isochloremic  and  Isonatremic 

Formulations  for  Hypertonic  Resuscitation  from  Seuere  Uninterrupted 
Blood  Loss  in  Dogs. 


SLIDES  -  Sam  Houston  Room 

Chair  •  R.  Gunther 

G.l.  ElqJo  (Kjeller,  Noriuay):  The  Role  of  Rdrenaline  in  Cardiouascular 
Responses  to  Hypertonic  Saline  in  Hemorrhaged  Conscious  Hats. 

M.  Krausz  (Jerusalem,  Israel):  The  Effect  of  Heating  on  Hypertonic  Saline 
Treatment  of  Uncontrolled  Hemorrhagic  Shock  (UCHS). 

M.  Rocha  e  Silua  (Sao  Paulo,  Brazil):  Pressure  Driuen  Hemorrhage  as  a 
Simulation  of  Uncontrolled  Rrterial  Hemorrhage:  Rn  Experimental 
Study  in  Dogs. 

U.  Strecker  (Mainz,  Germany):  The  Effect  of  the  Type  of  Colloid  on  the  Efficacy 
of  Hypertonic  NaCI  Colloid  Mixtures  in  Hemorrhagic  Shock  Oextran 
us.  HES. 


COFFEE  BREAK 

PANEL  DISCUSSION  OF  MORNING  PRESENTATIONS 

Panel  -  M.  Rocha  e  Silva  and  K.  Messmer 


LUNCH  -  FREE  TIME 
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1330-1430 


Clinical  Trial  Design  -  Sam  Houston  Room 
Chair  -  Charles  E.  Wade,  Ph.D.,  Deputy  Chief,  Life  Sciences 
Division,  NASA 

Speakers  -  Paul  E.  Pepe,  M.D.;  Director,  City  of  Houston  Center  for 
Resuscitation  and  Emergency  Medical  Services 
Nick  Fotheringham,  Ph.D.,  Dixon  Statistical  Associates 
Curtis  L.  Scribner,  M.D.,  Chief,  Hematologic  Products 
Branch,  FDA 


1430-1630 


Current  Clinical  Uses  of  Hypertonic  Solutions 

Chairs  -  M.  Krausz  and  C.  Scribner 


1630-1730 


fl.  Chauez-Neqrete  (MeHico  City,  MeKico):  Effectiueness  of  Hypertonic/ 
Hyperosmotic  Solutions  in  Decreasing  CPK  Enzymatic  Output  during 
Reperfusion  after  Thrombolysis  in  Myocardial  Infarction. 

P.  Pepe  (Houston,  U.S.fl.):  Deliberate  Fluid  Restriction  in  Post  Traumatic 
Hypouolemic  Hypotension. 

L.  Freu  (Munich,  Germany):  Hypertonic-Hyperoncotic  Saline  Dentran 

(HHS:7.2%  NaCI/1O%OK60)  in  Septic  Shock-Preliminary  Results  of  an 
Ongoing  Clinical  Trial. 

S.  MaJIuf  (MeHico  City,  MeHico):  Eualuation  of  an  Intraosseous  Function 

uersus  Intrauenous  and  Central  Catheter  in  Patients  with  Hemorrhagic 
Shock. 

ID.  Schaffartzik  (Berlin,  Germany):  Hypertonic  Saline  Solution  and  Pulmonary 
Gas  EMChange. 

R.  Vounes  (Sao  Paulo,  Brazil):  Hypertonic  Saline-Dentran  in  the  Treatment  of 
Hemorrhagic  Shock:  Clinical  Trial  in  the  Emergency  Room. 


CONCLUDING  PANEL  DISCUSSIONS 


2000-2130 


BANQUET:  Cody’s  on  the  Strand 
2215  Strand 
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THERAPY  OF  POST-TRAL^IATIC  INTRACRANIAL  HYPERTENSION: 

MANNITOL  VS.  HY  PERTONIC'HYPERONCOTIC  SALINE'DEXTRAN 

Sterten  Server  Ludwig  Schurer,  Roger  Hard,  Konrad  Vlessmer,  Alexander  Baethmann 

Institute  tor  Surgical  Research  and  Department  of  Neurosurgery’ Klinikum  GroGhadem, 
Ludwig-.YIaxLrr.ilians-L'nu  ersity,  Marchioninistr.  15,  8000  Munich  70,  F.R.G. 

Background  Small- volume  resuscitation  in  hemorrhagic  shock  by  hypertonic/ hvperoncotic 
solutions  (HHS),  e.g.  7.2  %  NaCl  and  10  %  Dextran  60  is  currently  under  clinical 
investigation.  Since  up  to  30  %  of  cases  with  polytrauma  are  simultaneously  affected  by 
severe  head  mjury,  the  treatment  might  be  employed  also  in  this  group  of  patients.  Yet, 
effects  of  HHS  on  damaged  brain  tissue  are  largely  unknown  so  far.  Ciur  laboratory  has 
demonstrated  a  reduction  of  the  intracranial  pressure  (ICP)  by  HHS  in  acute  experimental 
brain  damage  (cf.  Abstract:  Hartl  et  al.).  Since  these  results  indicate  effectiveness  of  HHS 
in  intracranial  hypertension  in  patients  with  head  injury  and  shock,  respective  studies 
were  continued  now  in  order  to  compare  the  therapeutical  potential  of  HHS  with  that  of 
mannitol.  For  that  purpose  HHS  or  mannitol,  respectively  were  administered  24  hrs  after 
experimental  head  mjury  at  a  time  period  when  brain  edema  is  maximally  developed. 
Methods:  New  Zealand  albino  rabbits  (n=12)  were  anesthetized  by  ketamine /xy la zine.  A 
focal  cold  injury  of  the  exposed  brain  surface  was  induced  after  osteoclastic  trephination 
of  the  skull,  leaving  me  dura  intact.  An  epidural  balloon  was  inserted  in  addition  between 
the  traumatized  brain  parenchyma  and  the  skull  bone  followed  by  closure  of  the  cranium 
by  dental  cement.  At  20  hrs  later  the  animals  were  reanesthetized  by  a-chloralose  and 
implanted  with  arterial  and  venous  catheters,  tracheotomized,  and  ar^cially  ventilated. 
Arterial  blood  pressure  (MAP),  blood  gases,  Hct,  and  body  temperature  were  monitored 
continuously  or  at  intervals.  The  ICP  was  raised  to  17  mmHg  by  irtflation  of  the  balloon. 
After  a  control  period  of  30  min  either  HHS  (4  ml/kg  b.w.)  or  20  %  mannitol  (9  ml/ kg 
b.w.)  were  i.v.  infused  within  two  minutes  at  24  hrs  after  induction  of  the  brain  lesion. 
The  osmotic  load  administered  in  both  groups  was  equivalent  amounting  to  9.6 
mosmol/kg  b.w.. 

Results:  Initially  ICP,  MAP  and  other  physiologic  parameters  were  not  different  between 
the  experimental  groups.  MAP,  colloid-osmotic  pressure,  and  the  Na^  -concentration  in 
plasma  had  a  tendency  to  increase  after  HHS,  while  to  decrease  after  marmitol.  Plasma 
osmolarity  was  increased  by  15-20  mosmol/1  at  10  min  after  administration  of  either 
solution,  but  was  found  to  normalize  thereafter.  ICP  was  lowered  for  98  min  by  HHS,  for 
189  min  by  mannitol.  When  administration  of  each  regimen  was  repeated,  ICP  was 
lowered  for  142  min  by  HHS,  while,  for  106  min  by  mannitol.  In  two  animals  with 
mannitol,  one  with  HHS,  the  ICP  remained  decreased  for  more  than  4  hrs,  making 
unnecessary  subsequent  admiiustration  of  the  hypertonic  solutions.  In  both  groups,  with 
either  HHS  or  maniutol  the  ICP  minimum  at  4-6.5  mmHg  was  obtained  at  20  min  after 
start  of  the  infusion. 

Conclusions:  As  shown,  intracranial  hypertension  can  be  therapeutically  influenced  by 
either  HHS  or  mannitol  with  equivalent  efficiency.  However  the  plasma-  osmolarity  and  - 
Na’  concentration  were  more  increased  by  HHS.  Nevertheless,  the  present  findings 
suggest  that  HHS  is  beneficial  not  only  for  the  treatment  of  circulatory  failure  in 
polytraumatized  patients  with  hemorrhagic  shock,  but  also  as  primary  care  in  cases  with 
additional  head  injury. 


EFFECTIVENESS  OF  HYPERTONIC/HYPEROSMOTIC  SOLLTIONS  IN 
DECREASING  CPK  ENZYMATIC  OUTPITT  DURING  REPERFUSION  AFTER 
THROMBOLYSIS  IN  MYOCARDUL  INFARCTION 

Adolfo  Chivez-Ncgrete,  Pilar  Suarc*,  Ricardo  Aviles  and  Rubin  ArgUero 

Department  of  Internal  Medicine,  Division  of  Emergencies  and  Cardiothoradc 
Surgery,  Hospital  de  Especialidades  Centro  Midico  La  Raza,  IMSS,  Mixico,  D.F., 
Mixico 

BackgQuadi 

Post'ischemic  reperfusion  causes  microcirculatory  dysfunctions  including 
endothelial  edema,  leukocyte  activation  and  adhesion,  and  the  generation  of  oxygen 
free  radicals.  The  treatment  of  acute  myocardial  infarction  (AMI)  often  causes 
reperfusion  injury  on  and  beyond  the  evident  benefits  of  thrombolysis,  bypass  surgery 
and  angioplasty.  To  the  present  there  is  no  ciinical/pharmacological  method  that 
protects  the  tissue  at  risk  from  reperfiision  injury.  Our  objective  was  to  demonstrate 
the  efficacy  of  the  hypertonic/h^erosmotic  solution  5%  Nad,  6%  Dextran  60 
(H/H)  in  deaeasing  the  concentration  of  creatinphospholdnase  after  thrombolysis 
in  AML 
Meihoda: 

30  patients  with  AMI  were  divided  at  random  into  three  groups:  Group  I,  10 
patients  (49  ±  7  y)  eligible  for  thrombolysis  with  streptokinase  (SK,  x  10^  units); 
Group  nil  patients  (53  ±  6  y)  receiving  4  ml/kg  of  H/H  prior  to  the  infusion  of 
SK;  Group  m,  9  patients  (58  s;  8  y)  who  were  not  eligible  for  SK.  Each  group  was 
evaluated  each  4  hoursin  terms  of  elevation  of  CK*^  and  ECG,  red  cell  count, 
fibrinogen  and  cholesterol,  prior  to  treatment  and  36  hours  after.  Coronary 
angiogapfay  and  ecocardiogaphy  was  used  to  evaluate  vascular  damage  and  ejection 
fraction. 

B-Csulg; 

There  was  no  difference  in  the  topography  of  the  infrirct,  nor  were  there  any 
differences  in  the  age  and  coronary  risk  between  goups.  However,  comparison 
between  the  CK  washout  curves  between  the  groups  showed  a  significant  difference 
at  4  and  8  hours  after  AML  name^  Groups  L  n  and  m  at  4  and  8  hours  had  CK 
concentrations  of  800  and  1395, 367  and  550, 368  and  514  mu/ml  respectively  (p  < 
0.05).  8/10  of  Group  I  and  2/11  of  Group  n  had  different  degrees  of  arrhythmias 
up  to  8  hours  after  thrombolysis  (p  <  0.(^). 

CoacimiQiu:  .  . 

Hypertonic/fayperosfflotic  solutions  avoid  tbe  enzymatic  increase  of  CK  m  the 
initial  phase  in  tbe  treatment  of  AMI  by  thrombolysis  and  show  an  improved  clinical 
evolution  relative  to  conventionai  thrombolysis,  suggesting  a  decrees^  reperfusion 
damage. 


EFFECTS  OF  ARGININE  VASOPRESSIN  ON  URINARY  EXCRETION 
FOLLOWING  ADMINISTRATION  OF  7.5%  NACL/6%  DEXTRAN-70 

Alan  T.  Cox,  Hung  S.  Ho  and  Robert  A.  Gunther 

Department  of  Surgery,  University  of  California  Davis,  CA  95616 

Background:  Hypertonic  saline/dextran-70  (HSD)  solution  effectively  restores 
cardiovascular  function  following  severe  hemorrhagic  shock  in  animals.  However, 
there  is  an  unexplained  diuresis  following  HSD  resuscitation  even  in  the  presence 
of  a  continued  hypovolemic  state  and  high  levels  of  the  anti-diuretic  hormone, 
AVP  (Surgery  100:239,  1986).  On  the  other  hand,  studies  have  shown  that 
excessively  elevated  AVP  levels  can  cause  a  diuresis  (Nature  192:1084,  1961). 
Therefore,  we  conduct  this  study  to  test  the  hypothesis  that  the  marked  diuresis 
following  HSD  injection  may  be  enhanced  by  the  high  plasma  AVP  levels. 
Methods:  Adult  sheep,  40-45  kg,  were  surgically  implanted  with  indwelling 
silastic  catheters  and  a  Swan-Ganz  thermodilution  catheter  for  monitoring  of 
hemodynamic  function.  A  Foley  catheter  was  used  for  urine  collection  on  the  day 
of  each  experiment.  Hemodynamic  data  and  urine  volumes  were  measured  every 
20  minutes  throughout  the  experiment.  Baseline  values  were  obtained  for  1  hour, 
followed  by  a  2-hour  IV  infusion  of  either  AVP  or  a  control  solution  (0.9%  NaCI).  At 
the  end  of  the  infusion  period,  a  HSD  bolus  (4ml/kg)  was  administered. 
Subsequent  measurements  were  taken  for  1  hour  following  the  bolus. 

Results:  mean  ±  SEM.  n  s  6  in  each  group 

Parameters  Group  BUmin  AVP/lhr  AVP/2hr  HSD/20min  HSD/60min 
MAP  AVP  92  ±5  100  ±6  97  ±4  105  ±1  101  ±4 

(mmHg)  Control  97  ±3  102  ±3  102  ±2  109  ±3  97  ±2 

HR  AVP  108  ±  9  68  ±7  60  ±4  75  ±5  102  ±8 

(beats/min)  Control  102  ±14  108  ±9  92  ±7  105  ±11  86  ±9 


Cardiac  Output  (l/min)  Urine  Flow  (ml/20  min) 


Mlnutvs 

Conclusion:  AVP  levels  in  our  model  induced  bradycardia  leading  to  a 
decreased  cardiac  output,  yet  increased  urine  flow.  Following  HSD  injection,  the 
presence  of  AVP  potentiated  the  diuretic  effects  of  the  HSD.  These  data  suggest 
that  high  levels  of  AVP  during  hemorrhagic  shock  may  contribute  to  the  diuretic 
effects  seen  after  HSD  resuscitation.  Therefore,  by  reducing  plasma  AVP,  one 
may  be  able  to  prolong  the  benifcial  effects  of  HSD  on  the  hemo^namics. 


HYPERTONIC  SALINE-DEXTRAN  DOES  NOT  IMPROVE  REGIONAL  GLT 
PERFL  SION  IN  A  PORCISE  MODEL  OF  CARDIOPULMONARY  BYPASS. 


Charles  S.  Co\.  Jr..  .MD.  Joseph  B.  Zwischenberger.  MD.  R.Y.  Declan  Rermng.  MD. 
Tamara  Nhers  BS.  Mark  Kurusz.  CCP.  David  N.  Herndon  MD.  George  C.  Kramer  PhD. 

University  ot  Texas  Medical  Branch  and  Shnners  Bums  Institute. 


There  is  indirect  evidence  of  hypoperfusion  of  the  gastric  mucosa  and  the  entire 
gastrointesnnal  tract  dunng  cardiopulmonary  bypass  (CPB).  An  ischemic  gut  mav 
contribute  to  multiple  post-operative  complications.  Hypenonic  saline/dextran  (HSD)  has 
been  reponed  to  decrease  resuscitation  fluid  requu-ements.  and  preferentially  augment 
mesenteric  blood  flow  and  microvascular  perfusion  in  models  of  hypovolemia.  Therefore, 
we  studied  the  effects  of  adding  HSD  to  the  circuit  prime  solution  on  volume  requirements 
dunng  CPB.  as  well  as  the  micro  and  macrocirculation  of  the  gut.  and  renal  artery  blood 
flow.  METHODS:  Two  groups  of  3-5  month  old  s\y.ine  were  instrumented  with  Transonic 
supenor  mesenteric  (SMA).  renal  artery  (RE.N),  and  ileal  mucosal  (IM)  laser  Doppler  flow 
probes.  All  pigs  underwent  normothermic.  noncrossclamped  bicavaJ  to  aorta  CPB  for  120 
minutes.  Group  HSD  (n=7)  received  1  ml/kg  of  25%  saJine/24%  dextran  added  to  the 
standard  isotonic  prime  of  1000  ml  plasmaiyte/500  ml  6%  hetastarch.  Group  LR  (n=8i  had 
a  standard  prune  of  plasmalyte/6%  hetastarch  alone.  Pump  flow  was  maintained  at  85-100 
ml/kg/min.  and  isotonic  volume  was  added  to  maintain  the  oxygenator  at  constant  volume. 
Regional  blood  flows  and  volume  requirements  were  measured  every  15  minutes 
RESULTS;  Net  fluid  balance  during  CPB  was  significantly  lower  in  HSD  compared  to  LR 
( 1 126±685ml  vs.  4509±470ml  respectively;  p<  0.05  unpaired  Student's  t-test).  Renal  blood 
flow  was  not  significantly  altered  in  either  group.  Gut  blood  flows  are  shown  in  the  table 


below. 


Groups 

Variable 

Baseline 

30  MIN 

60  MIN 

HSD 

SMA 

444i56 

503±74 

451+67 

374t88 

378=73 

IM 

19±2 

13±3 

8±2* 

8+2* 

6=2* 

LR 

SMA 

508i73 

7452:119 

730+96# 

IIIIIB 

751=93  # 

IM 

24±3 

9±2* 

lllLl* 

11+1* 

11=2* 

SMA  ml/min;  IM  in  ml/lOOgm  tissue/min;  Within  group  comparisons  to  baseline  by  ANOV.A. 
and  Dunnett's  test,  *  p<  0.05;  Between  group  comparisons  at  individual  timepoints  with 
unpaired  t-test.  #  p<  0.05. 

CONCLUSIONS:  These  data  suggest  that  the  addition  of  HSD  to  the  circuit  prime  can 
lower  volume  requirements,  but  does  not  ameliorate  the  decrease  in  ileal  mucosal  blood 
flow  that  occurs  during  CPB. 


POLE  Or  VASOPRESSIN-  IN  THE  RESPONSE 
CE)(TFA_\'  EOLIOWING  HEMORRHAGIC  SHOCK 


:n:o 


IN 


Scott  E.  Curtis,  Julie  T.  Peek,  Ser.uit  Vallet,  Wayr.e  E. 
Bradley,  and  Stephen  M.  Cain. 


lept .  cf  Pediatrics  and  Physiology  and  Biophysics,  University 
of  Alaba.t.a  at  Birmingham,  Birmingham,  AL  35294,  and  the  Dept 
of  Critical  Care  Medicine,  University  of  Lille,  France. 


Background :  The  marked  increase  in  serum  arginine 

vasopressin  (AVP)  following  acute  hemorrhage  signif ica.ntly 
contributes  to  mean  arterial  pressure  (MAP) .  Hypertonic  (7%) 
saline  in  6%  dextran  (HSD)  given  after  hemorrhage  acutely 
lowers  AV?  levels,  though  they  remain  significantly  above 
baseline.  In  this  study  we  used  the  V.^Vj  blocker  0-Et- 
Tyr,Val,AVP  to  test  the  hypothesis  that  AVP  contributes  to 
the  complex  therapeutic  actions  of  HSD. 

Methods :  8  dogs  were  ventilated  with  room  air  following 

anesthesia  and  muscle  relaxation.  Catheters  were  placed  in 
the  pulmonary  and  carotid  arteries  for  pressure  monitoring 
and  blood  sampling.  The  venous  outflow  of  one  hindlimb  and  a 
segment  of  ileum  were  catheterized  to  permit  measurement  of 
regional  oxygen  delivery  (DOj)  and  uptake  (VOj)  as  previously 
described  (1)  .  Whole  body  V02  was  measured  by  exhaled  gas 
analysis.  After  baseline  measurements,  all  dogs  were  bled  to 
a  MAP  of  40  torr  over  5  min.  30  min  later,  we  gave  5  ml/kg 
of  HSD  intravenously  over  3  to  5  min,  simultaneous  with  10 
^g/kg  of  AVP  blocker  (AVP-bl) .  Data  were  collected  every  15 
min  for  2  additional  hr.  Results  were  compared  to  previously 
studied  non-blocked  HSD-resuscitated  dogs  (CON,n=8)  (1). 

Results ;  Blood  loss,  Hct,  and  osmolality  at  all  time  points 
were  similar  between  AVP  blocked  and  control  groups.  The 
whole  body  and  limb  DOj  and  Vo^  response  to  HSD  resuscitation 
also  did  not  differ  significantly  between  groups.  Following 
resuscitation,  systemic  vascular  resistance  and  MAP  were 
significantly  lower  in  AVP-bl  than  in  CON.  In  the  gut, 
resistance  was  markedly  lower,  DO2  and  fraction  of  cardiac 
output  higher,  and  oxygen  extraction  ratio  lower  after 
resuscitation  in  AVP-bl  than  CON,  though  VOj  was  similar. 
Conclusion ;  Following  an  average  hemorrhage  of  40  ml/kg,  5 
ml/kg  of  HSD  was  able  to  restore  systemic,  skeletal  muscle, 
and  gut  hemodynamics  and  Oj  metabolism  in  both  groups.  AVP 
helped  maintain  MAP  and  acted  to  limit  gut  blood  flow  after 
HSD  treatment,  but  blockade  of  V^  and  Vj  receptors  showed 
that  vasopressin  activity  was  not  essential  for  successful 
resuscitation  with  HSD. 


1.  Curtis  SE  and  Cain  SM.  Am  J  Phys  262  (Heart,  Circ  Phys 
31) :  H778,  1992. 
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TRAUMATIC  BRAIN  INJURY  IMPAIRS  VASODILATION  TO  HEMODILUTION 

Douglas  S.  Dewitt.  Donald  S.  Prough,  Scott  M.  Vines.  Dwight  D.  Deal 

Dept,  of  Anesthesia.  Wake  Forest  U.  Medical  Center,  Winston-Salem,  NC  27157 

Background:  Hemorrhagic  hypotension  after  traumatic  brain  injury  (TBI)  in  humans 
IS  associated  with  higher  mortality  and  r  -pidity  than  TBI  alone  (1).  Crystalloid  and 
colloid  solutions  have  been  used  to  restore  systemic  hemodynamics  and  cerebral 
blood  flow  (CBF)(2).  Isovolemic  hemodilution  with  crystalloid  (3)  or  colloid  (4) 
solutions  increases  CBF  but  the  effects  of  these  fluids  on  CBF  after  TBI  remains 
unknown.  To  determine  whether  TBI  affects  compensatory  vasodilation  to 
hemodilution,  we  measured  CBF  in  cats  after  TBI,  hemorrhagic  hypotension  and 
resuscitation  with  hydroxyethyl  starch  (HES)  or  hypertonic  saline  (HS). 

Mflthoda:  In  an  lACUC-approved  protocol,  cats  were  anesthetized  with  ketamine 
(25mg/kg),  intubated,  ventilated  with  1.6%  isoflurane  in  NjOiOj  (70:30)  and 
prepared  for  TBI  and  for  microsphere  CBF  measurements.  Following  surgery, 
isoflurane  concentration  was  decreased  to  0.8%  in  NjO.  Cats  were  hemorrhaged 
(-30%  blood  volume)  and  resuscitated  with  HES  (Hem,  n=8)  or  subjected  to  TBI 
(2.7  atm),  hemorrhaged  and  resuscitated  with  10%  HES  (THHES,  n=8)  or  with  3.0% 
saline  (TUHS,  n=8).  CBF  was  determined  pre-injury  (baseline),  after  hemorrhage 
(EOH),  and  0,  60  and  120  minutes  after  resuscitation  (RO,  R60,  R120). 

Raeuita:  After  hemorrhage  and  resuscitation  without  TBI,  CBF  increased  above 
baseline  (RO,  Figure)  and  remained  above  baseline  in  Group  Hem  at  R60  and  R120. 
In  contrast,  there  was  little  or  no  increase  in  CBF  during  hemodilution  in  the  groups 
sustaining  TBI.  In  addition,  CBF  in  the  trauma  groups  fell  markedly  by  R60  and 
R120  regardless  of  the  resuscitation  fluid  employed. 

Conclusion:  Moderate  fluid  percussion 
TBI  impairs  the  vasodilatory  response  to 
hemodilution.  Neither  HES  nor  HS  pro¬ 
duced  prolonged  support  of  CBF  following 
TBI  and  hemorrhagic  hypotension.  These 
data  suggest  that  fluid  resuscitation  alone 
may  be  inadequate  to  restore  CBF  fol¬ 
lowing  trauma  and  hemorrhage  and  that 
additional  pharmacological  treatment  (i.e. 
opiate  antagonists,  5)  may  be  required. 
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EFFECTS  OF  HYPERTONIC  NA.CIVHYDROXYETHYLSTARCH  ON  THE  POR¬ 
CINE  tracmauzed  brain  in  hemorrhagic  shock 


Christiaa  W.  Doering  and  Ernst  G.  Pfrnninger 

Department  of  Anesthesiology,  Unlrersity  of  Ulm,  7900  Ulm,  Germany 


Background:  ’Small  n>lnme  resnsdtadoa’  with  hypertonic  NaCl«soIutlons  has  been 
proven  efOdent  for  the  acnte  treatment  of  hcmorriuiglc  shock.  However,  little  has 
been  known  of  the  long<teim  cnebral  efbcu  of  these  solutions  in  the  presence  of 
traumatic  head  iqjnxy  (HI). 

Mctfmda:  We  stndied  27  swine  followlBg  flnid  percnsslon  HI  and  30  minutes  of 
hcmorriiagic  shock  (HS)  (mean  arterial  ^essurt:  55  nunHg).  At  this  point  animals 
received  a  bolus  (4  ml/kg  BW)  of  eidtcr  7.5%  NaCl/0%  Bydroxyediylstareh  (HES) 
(Gnrap  I,  aw9)  or  0%  HES  (Group  II,  nail).  Controls  with  HS  bat  without  HI 
rac^ved  a  bofais  of  NaG/HAES  (Gronp  m,  ne7).  30  mtnntas  after  this  initial  bolus 
■nimeU  in  aU  groops  were  faiftised  shed  blood  to  achieve  baseline  fllUng  pressures. 
CoUactad  data  iadudad  cardiac  ootput  (CO,  I/min),  mean  arterial  pressure  (MAP, 
mmHg)  and  buracranial  pressort  (ICP,  mm^.  Stndy  ptrlod  was  8  honrs. 
Rasnlff  Hyptrtonk  Nad/HES  resulted  In  a  transient  rise  of  CO  and  MAP  to  snb- 
nonnni  lav^  lasting  for  30  mlnntas,  wfaeteas  ICP  was  rednced  to  baseline  levels  for 
a  pmlod  of  1  hoar.  Altar  8  hoots,  however,  ICP  in  groops  I  and  m  had  reached  the 
elevated  lavds  maasorad  In  gttMip  H  30  tninvtsa  after  the  Initlsl  volume  therapy. 
(Data:  means  ±  SEMs  *  p  <  0.05). 
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HES  akma.  However,  hamodynamle  Improvement  with  NaQ/HES  was  less  marked 


and  only  tnnslant.  Addfttonal  volnme  snbstitiitian  was  necessary  for  the  definite 
dterapy  trfhamorritagic  shock  Wfth  NaQ/HES,  the  hamodynamle  fanprovcmeut  was 
accompanlad  by  •  sigidflcaat  rtdnctlmi  of  ICP,  whidt  was  abolished  after  8  hours. 


DEXTRAN  ^^ZTABOLISM  IN  DEHYDRATED,  HEMORRHAGED  SHEEP  INFUSED 
WITH  HYPERTONIC  SALINE/ DEXTRAN  (HSD) . 

Michael  A.  Dubick,  Jill  L.  Sondeen,  Jacqueline  Y.  Greene, 
Robert  A.  Gunther  and  Charles  E.  Wade. 

Letterman  Army  Institute  of  Research,  Presidio  of  San 
Francisco,  CA  94129,  University  of  California,  Davis,  CA  95616 
and  NASA-Ames  Research  Center,  Moffett  Field,  CA  94035. 

Bacfcqround:  In  recent  years,  concern  has  been  raised  whether 

concomitant  dehydration  would  adversely  affect  the  ability  of 
HSD  to  effectively  resuscitate  hemorrhagic  hypotension.  Of 
particular  concern  was  an  adverse  effect  on  renal  function. 
Since  the  early  phase  of  dextran  clearance  is  through 
glomerular  filtration  and  excretion  in  the  urine,  the  present 
study  examined  dextran  concentrations  and  molecular  size 
distribution  in  urine  and  plasma  to  determine  if  dehydration 
increased  the  renal  excretion  of  dextran,  and  therefore,  alter 
the  biological  half-life  of  HSD. 

Methods:  After  a  4  day  dehyration  period,  adult,  chronically 
instrumented  ewes  (n=6)  were  bled  until  mean  arterial  pressure 
reached  50  mm  Hg.  After  a  2  hr  hypotensive  period,  animals 
were  infused  with  4  ml/kg  HSD  and  blood  and  urine  samples  were 
collected  over  a  2  hr  period,  after  which  time  animals  were 
reinfused  with  their  shed  blood  and  allowed  free  access  to 
food  and  water.  Each  animal  was  followed  over  the  next  two 
weeks.  A  blood  sample  was  taken  daily  over  the  first  week  and 
then  at  2  wks. 

Results;  Plasma  dextran  concentrations  peaked  in  the  first  30 
to  60  min  after  HSD  infusion  at  454+42  mg/dl.  Preliminary 
estimates  of  plasma  dextran  clearance  indicated  a  half-life  of 
13.0+1.7  hr.  In  urine,  dextran  excretion  appeared  to  be  a 
function  of  both  renal  plasma  flow  and  urine  volume,  i.e., 
parameters  dependent  on  adequate  resuscitation  following  HSD 
infusion.  As  a  result  of  initial  analysis  in  4  ewes,  dextran 
excretion  in  urine,  as  a  percentage  of  the  dose  infused  varied 
from  7-27%.  Evaluation  of  the  molecular  size  distribution  of 
dextran  in  urine,  from  30  to  120  min  after  HSD  infusion, 
showed  a  peak  molecular  weight  of  40,000  or  less.  Mo 
significant  70,000  molecular  weight  fractions  were  observed  in 
urine,  whereas  this  was  the  predominant  molecular  weight 
distribution  in  plasma. 

Conclusion;  Dextran  metabolism  in  dehydrated  sheep  followed 
typical  patterns  observed  in  previous  studies  with  euhydrated 
animals.  The  lack  of  70,000  molecular  weight  components  of 
dextran  in  urine  suggest  an  intact  renal  glomerulus  and 
support  other  data  that  renal  function  is  not  compromised  by 
HSD  in  hemorrhaged,  dehydrated  sheep.  Consequently, 
dehydration  should  not  affect  the  early  phase  of  plasma 
dextran  clearance  and  its  half-life. 


SMALL  VOLUME  INTR AOSSEOLS  RESUSCITATION  OF  PEDIATRIC 
HEMORRHAGIC  SHOCK  WITH  ‘TSOSAL’’  A  NEW  HYPERTONIC  SOLUTION. 

Joyce  Eaker.  Azad  Sheikh.  Clifford  Chin.  George  Kramer.  Robert  Gunther. 

University  of  California.  Davis.  CA.  95817. 

B.ACKGROL'NT):  In  severe  hypovolemic  shock  it  is  impractical  to  administer  large  volumes 
of  fluid  quickly  through  the  intraosseous  (I/O)  route.  We  have  developed  a  pediatric  animai 
model  of  severe  hemorrhagic  shock  to  compare  conventional  isotonic  fluids  to  hypertonic 
“small  volume”  fluids  through  the  I/O  route.  Hypertonic  saline  (HTS)  is  effective  in  small 
volumes,  but  hypernatremia  limits  die  volume  that  can  be  safely  used.  A  new  hypertonic 
solution  (Isosal)  consisting  of  saline,  glucose,  and  amino  acids  was  formulated  to  provide  the 
same  beneficial  cardiovascular  effects  of  HTS  without  the  side  effect  of  increased  serum 
sodium. 

.METHODS:  Seventeen  piglets  (mean  weight  10  Kg)  were  anesthetized  with  Isoflurane  and 
instrumented  with  a  pulmonary  artery  catheter,  arterial  and  venous  catheters,  and  an 
intraosseous  device.  Severe  hemorrhagic  shock  was  achieved  by  bleeding  the  animals  to  a 
cardiac  output  (CO)  of  50%  baseline  value  for  1  hour  and,  resuscitation  was  carried  out 
through  the  I/O  route  using  either  Lactated  Ringers  (LR),  7.5%  Hypertonic  Saline  (HTS).  or 
Isosal  (ISO),  to  maintain  baseline  CO  for  2  hours. 

RESULTS: 


Fluid  n  Bled  Vol.  Resus  vol. 

(ml/kg)  (ml/kg) 

LR  6  45.5  +4.1  75.3+11.6 

HTS  5  37.4  +  3.5  12.7  +  1.2 

ISO  6  44.5  +  4.0  12.5  +4.1 


Resuscitation  with  hypertonic  fluids  required  85%  less  volume  (p<0.05):  HTS  and  Isosal 
were  equally  effective  in  restoring  and  maintaining  CO. 


Serum  sodium  was  significantly  higher  with  HTS  when  compared  to  either  LR  or  ISO 
(p<0.05). 

CONCLUSION:  In  severe  pediatric  hemorrhagic  shock  I/O  resuscitation  with  "small 
volume"  hj^nonic  fluids  is  effective.  Hypernatremia  seen  with  HTS  is  not  a  significant 
problem  with  Isosal  •  a  new  "isonatremic"  hypenonic  solution". 
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Tha  purposa  of  this  study  was  to  datarmina  if  adrenaline 
plays  a  role  in  the  heeodynaoiic  responses  to  hypertonic 
saline  (HTS  8.0  mg/al)  in  nale  wistar  Kyoto  rata.  Several 
findings  suggest  that  adrenaline  may  contribute  to  haao- 
dynamic  responses  to  hypotension  and  to  HTS:  Both  hypo¬ 
tension,  and  HTS  given  i.c.v.,  produce  a  substantial  increase 
in  adrenal  syapathetic  nervous  activity  (1).  Differential 
control  of  adrenal  and  renal  sympathetic  nerve  activity 
during  hypotensive  heaorrhage  has  been  demonstrated  in  rats 
(2) .  HTS  enhances  the  spontaneous  release  of  catecholaaines 
in  cat  adrenal  glands  in  vitro  (3). 

Animals  were  subjected  to  adrenal  desedullatlon  (AZ^,  n«14) 
or  sham  operation  (SHAM,  n^io) .  Indwelling  catheters  were 
placed  in  a. fern. sin.  and  v. jug. ext.  After  7-9  days,  mean 
arterial  pressure  (KA7)  and  heart  rate  (HR)  were  recorded  in 
conscious,  freely  moving  animals.  Blood  was  withdrawn  through 
the  venous  catheter  and  KA7  kept  at  50  mmHg  for  one  hour. 
Arterial  blood  samples  (0.55  ml)  were  taken  for  analysis  of 
catecholamines  and  hematocrit  (HOT) .  After  1  h  hypotension, 
HTS  i.v.  (2.0  ml/kg,  0.4  ml/min)  produced  an  immediate 
increase  in  HAP  and  HR  in  both  groups. 

Results:  mean (range) 

pre-hemorr.  hypotens.  HTS  -t*  lOmin  HTS  120mln 
SHAM  MAP  107(89-121)  49(43-52)  116(96-124)  85(50-112) 

AEMX  MAP  97(85-112)  48(44-53)  109(92-120)  84(40-106) 

SRAM  HR  359(284-436)  (-100-300)  378(266-444)  365(236-600) 

AONX  HR  374(320-443)  (-100-300)  365(234-470)  337(270-444) 

SHAM  HCT  45(42-49)  37(33-40)  36(33-40)  32(28-35) 

AOMX  HCT  41(38-44)  34(31-37)  34(32-37)  32(28-38) 

Within  10  min  after  HTS,  HR  and  MAP  in  both  groups  increased 
more  than  100%.  Between  10  and  120  min  after  HTS,  HCT  fell  by 
13%  in  the  SHAM  group  am  compared  to  6%  In  the  AOMX  group.  24 
hours  after  RTS,  NAP  and  HR  in  both  groups  had  normalised. 

In  conclusion,  the  hemodynamic  responses  were  similar  in  the 
two  groups,  suggesting  that  hormonal  factors  released  from 
the  adrenal  medulla  do  not  play  a  major  role  in  the  response 
to  MTS  (2.0  ml/kg)  in  the  rat 
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Baclcaround  and  methods;  The  use  of  hypertonic  solutions  as  the 
initial  treatment  of  uncontrolled  hemorrhagic  shock  from 
abdominal  source  is  controversial.  The  present  study  evaluates 
the  hemodynamic  effects  of  transfemoral  aortic  occlusion  (AO) 
with  balloon  catheter  followed  by  hypertonic  solutions  in  23 
pentobarbital  anesthesied  dogs  submitted  to  uncontrolled 
pressure  driven  hemorrhage  during  90  min  (initial  bleeding 
rate;  25  ml/Kg;  thereafter,  proportional  to  MAP  in  abdominal 
aorta)  .  Dogs  were  randomized  into  4  groups,  according  to  the 
treatment  employed  in  min  34,  bolus  injection=4  ml/k:  NS:  no 
occlusion,  NaCl:  0,9%,;  AO-NS:NaCl  0,9%;  AO+HS:NaCl  7,5%,  2400 
mOsmol/l;  AO+HA; sodium  acetate, 10 . 5% ,  2400  mOsmol/1. 

Results:  The  table  displays  values  for  mean  arterial  pressure, 
systemic  vascular  resistance  index,  cardiac  index,  stroke 
index,  mean  pulmonary  arterial  pressure,  wedge  pressure 
hematocrit  and  cumulative  blood  loss.  Treatment  at  asterisk. 
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There  were  no  differences  (p>0.01)  between  groups 
measures  and  after  30  min.  Cumulative  blood  loss  was  similar 
between  the  groups.  MAP  recovered  toward  basal  levels  in  AO<fNS 
with  a  marked  increase  in  8VRI,  with  no  increments  in  Cl,  SI, 
MPAP  and  PWP.  In  AO^HS  and  A04-HA,  MAP  recovery  lasted  longer, 
with  lower  increases  in  8VRI,  while  the  Cl,  SI,  MPAP  and  PWP 
showed  marked  transient  increase. 

Conclusion;  We  concluded  that  the  injection  of  both  hypertonic 
solutions  after  aortic  occlusion  produced  significantly  better 
hemodynamic  profiles  and  should  be  seriously  considered  for 
the  first  treatment  in  severe  uncontrolled  hemorrhagic  shock 
from  abdominal  source. 


HYPeRTONIC-HYPERONCOTlC  SALINE  DEXTRAN  (HHS;7.2%NaCl/10%  DX6C1 
IN  SEPTIC  SHOCK  -  PRELIMINARY  RESULTS  OF  AN  ONGOING  CLINICAL 
TRIAL 

Lorenz  Frey  and  the  German  Sepsis  Study  Group 

Institute  for  Surgical  Research,  Klinikum  Grosshadem,  Ludwig-Maximilians- 
University,  Marchioninistr.15.  8000  Munich  70,  FRG 

Background;  Microdrculatory  failure  and  subsequent  focal  Ischemia  is  a  major 
cause  for  developmerrt  of  organ  dysfunction,  and  multiple  organ  failure  in  septic 
shock.  It  has  been  demonstrated  that  bolus  infusion  of  HHS  maintains  or  even 
increases  local  blood  flow,  regional  OOa  and  VOj,  and  reduces  volume  require¬ 
ments  in  a  model  of  hyperdynamic  endotoxemia  Indicating  that  HHS  infusion  may 
have  beneficial  effects  in  patients  with  septic  shock.  The  present  study  was 
designed  to  Investigate  the  effects  of  HHS  infusion  in  ICU-patients  in  septic  shock. 
Methods:  Until  now  30  patients  have  been  entered  Into  a  controlled,  randomized, 
double-blinded  dinicaJ  trial  with  4  centers  participating.  Entry  criteria:  I)  Age  ^  18 
years,  II)  at  least  two  of  the  following  criteria  (a-c):  a)  leukoc^e  count  z  9  G/l  or  < 
3  G/l;  b)  body  temperature  >  38^0;  c)  known  or  suspected  septic  focus.  Ill)  cardiac 
index  (Cl)  >  150%  of  the  age-corrected  normal  value,  IV)  avD02  <  5  ml/100  ml. 
Each  patient  entered  into  the  study  receives  20  ml  of  monovalent  hapten  daxtran 
l.v.  followed  by  bolus  infusion  (wtmin  2  min)  of  4ml/kg  b.w.  of  the  test-solution.  The 
test-solution  contains  either  HHS  or  10%  daxtran  60  (CGR)  In  coded  infusion 
bags.  Before  and  5, 20, 35, 50  and  66  min  after  bolus  Infusion  hemodynamic  (HR, 
MAP,  PAP,  CVP,  PCWP,  CO)  and  laboratory  parameters  (pH,  pO,,  SOj,  OjCT, 
Osmolality,  HOT,  lactate,  Na.  K)  are  measured. 

After  each  new  patient  results  are  entered  into  the  database  and  sequential  t-Test 
analysis  for  unpaired  series  is  performed  (ai*0.05,  3=0.10).  The  parameter  which 
determines  the  stopping  rule  Is  OOz  over  a  60  min  time  period  after  bolus  infusion; 
for  this  purpose  the  ratio  of  the  area  under  the  curve  for  the  control  values  and  for 
the  measurement  period  are  calculated. 

The  stopping  rule  is  met  if  (null  hypothesis  is  tnie)  Fn  <  log(3/i  -a)  or  if  (alternative 
hypothesis  is  tiue)  Fn  >  log((l-B)/a). 

The  stopping  rule  to  finish  the  trial  has  not  been  met  yet. 

Comment:  So  tar  the  results  of  this  study  show  a  trend  indicating  efficacy  of 
HHS  in  septic  shock  patients.  Rnal  results  are  expected  to  be  available  at  time  of 
SALT  V. 
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Background:  It  is  known  that  the  mucosa  of  the  gut  is  panicularly  sensitive  to  ischemia.  In  low- 
flow  states,  e.g.  hemontugic  shock,  morphologic  changes  of  inie^al  mucosa  with  subsequent 
impairment  of  mucosal  barrier  funcdon  occur  in  a  time  dependant  manner.  Therefore,  already 
primary  lesuscitahon  should  lestorc  mucosal  BF  in  the  entire  imesnnal  met  to  limit  mucosal 
barrier  damage.  Since  local  mucosal  BF  varies  within  the  iiuestinal  tract,  measurement  of  global 
BF  in  the  Superior  Mesenteric  Aner>'  or  in  random  tissue  samples  firom  the  gut.  may  not  provide 
sufBaem  infotmarion  about  local  changes  of  mucosal  BF.  hr  dus  study,  local  mucosal  BF  of  die 
cntiie  gut  was  deteimined  in  ^ck  and  after  lesuscitaiion  with  HHS. 

Methods:  Nine  splenectomized  beagles  under  general  anesthesia  were  controOed  ventilate  i  and 
subjected  to  a  standardized  trauma  followed  by  bemonhage  to  a  MAP  of  40  mmHg  for  75  min. 
Theieaxier  the  animals  were  resuscitated  with  a  bolus  infuion  of  4  mlAig  b.w.  of  HHS  within  2 
min,  and  35  min  later  (4  ml/kg)  6%  dexnan  50  was  infhsed.  Hemodynamic  parameters  and  local 
BF  (radioactive  microspheies  ^  15  pm)  were  measured  before  (comxol).  at  the  end  of  the  hypo¬ 
tensive  period  and  5,  30  and  60  min  after  resnscitanon.  Alter  death  of  the  animals  the  entire  gut 
was  dissected  arm  180  tissne  speenums.  Thereafter  each  specimen  was  separated  into  mucosal 
and  corresponding  sero-muscnlar  compardmem  resulting  in  a  total  of  360  tissue  samples  (small 
mtesdne  (SI)  300.  colon  60  samples).  Radioacriviiy  of  the  samples  was  measured  in  a  gamma 


counter  and  BF  was  calculated  for  each  sample  (ja.{i>mucosal  +  serosal  BF;^=mucQsal  BF). 
Results:  Blood  flow  of  foe  gut  is  shown  on  foe  table  (^Snedlan*^;  mlAninAOOg) 
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Coodiutoiis:  This  study  sbows  that  lesosdtatioQ  fiom  bemotiiiagjic  shock  by  means  of 
HHS  instantaneously  restores  mucosal  BF  in  the  gut  and  may  attribute  to 
prevention  of  late  complications  in  tzanma  padents. 
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Background:  Small  volumes  of  hypertonic/ hyperoncotic  solutions  (HHS)  are  very  efficient 
to  restore  cardiovascular  function  in  hemorrhagic  shock.  Little  is  known,  however,  about 
potential  side  effects  of  this  treatment  on  the  central  nervous  system  in  the  presence  of  a 
cerebral  lesion.  Purpose  of  the  current  study  was,  therefore,  to  analyze  the  influence  of 
HHS  on  the  increased  intracranial  pressure  (ICP)  induced  by  head  injury.  The  studies 
were  conducted  in  experimental  animals  with  a  focal  cerebral  lesion  and  an  additional 
epidural  mass,  receiving  a  mixture  of  7.2  ?c  NaCl  and  10  %  Dextran-60  (HHS)  i.v.  within 
two  min. 

Methods:  New  Zealand  albino  rabbits  (n=6)  were  anesthetized  with  a-chloralose, 
tracheotomized,  and  artificially  ventilated.  Arterial  and  venous  catheters  were  implanted 
then  for  blood  pressure  recording  and  administration  of  fluid  and  drugs.  An  epidural 
screw  was  inserted  into  a  2  mm  0  burr  hole  of  the  right  hemicranium  for  continuous 
measurement  of  ICP.  An  epidural  balloon  was  introduced  then  between  the  brain  surface 
of  the  left  hemisphere  and  the  skull.  A  cryogenic  lesion  of  the  exposed  brain  surface  was 
made  by  a  stainless  steel  cylinder  probe  for  120  sec,  which  was  cooled  by  liquid  N^. 
Thereafter,  the  cr_nial  cavity  was  closed  by  reimplantation  and  resealing  of  the  piece  of 
skull  bone  removed  for  trephination.  60  min  later  the  balloon  was  inflated  by 
physiological  saline  until  the  ICP  increased  to  15  mmHg.  Expansion  of  the  balloon  was 
maintained  during  the  whole  experiment. 

Results:  During  control  conditions  the  ICP  was  3±1  mmHg.  Induction  of  the  cold  lesion 
of  the  brain  together  with  inflation  of  the  balloon  led  to  an  increase  of  the  ICP  to  15 
mmHg,  while  the  subsequent  bolus  of  HHS  (4  ml/kg  b.w.)  to  a  marked  reduction  back  to 
the  control  level.  Subsequently,  however,  ICP  rose  again  to  15  mmHg  within  88±17  min. 
Another  administration  of  HHS  in  the  same  dose  resulted  in  a  less  pronounced  decrease 
of  the  ICP  (9±1  mmHg)  followed  by  an  increase  to  15  mmHg  within  74±17  min.  The 
plasma  Na’^-concentration  was  increased  from  165±3  to  180±2  mM/1  after  the  first  bolus 
of  HHS,  repetition  of  the  same  dose  led  to  an  increase  to  187±2  mM/1.  Recovery  of  the 
enhanced  plasma  Na*-levels  to  normal  occurred  within  30  or  60  min,  respectively. 
Conclusions:  Taken  together,  the  current  findings  demonstrate  effectiveness  of  HHS  to 
lower  the  increased  ICP  from  a  focal  brain  lesion  and  an  intracranial  mass,  while  evidence 
on  adverse  side  effects  was  not  obtained.  The  increased  plasma  Na*-concentration  was 
found  to  recover  spontaneously  within  60  min  at  ^he  latest.  The  present  experiments  make 
promising  further  studies  towards  development  cf  a  treatment  protocol  for  patients  with 
intracranial  hypertension  from  severe  head  inju7. 


THE  EFFECT  OF  HYPERTONIC  SALINE  ON  MYOCARDIAL 
CONnL\CTILITY  IN  ANESTHETIZED  PIGS 
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Background:  The  beneficial  hemodynamic  effects  of  hypertonic  saline  (HS,  7.5  % 
NaCl)  have  been  attributed  to  increased  preload,  systemic  arterial  vasodilation, 
and  increased  myocardial  contractility.  The  purpose  of  this  study  was  to 
accurately  determine  the  inotropic  effects  of  HS  as  assessed  by  left  ventricular 
(LV)  end-systolic  elastance  (Ees),  a  relatively  load-independent  index  of 
myocardial  contractility. 

Methods:  Pigs  were  anesthetized  with  isoflurane  in  O2  by  facemask,  and  their 
tracheas  were  intubated.  Ventilation  was  controlled  to  maintain  arterial  CO^ 
tensions  at  -  40  mmHg.  The  carotid  and  femoral  arteries,  and  jugular  and 
femoral  veins  were  surgically  exposed  and  isolated.  Catheters  were  placed  for 
hemodynamic  measurements,  LV  pressure  (Millar  Instruments),  and  volume 
(conductance  catheter)  determinations.  Ees  was  determined  during  transient  (8  to 
10  s)  caudal  vena  caval  balloon  occlusion.  Following  instrumentation,  the 
isoflurane  concentration  was  reduced  and  maintained  at  a  constant  end-tidal 
concentration  (1  minimum  alveolar  concentration,  1.5%).  Pigs  were  randomly 
administered  either  0.9%  NaCl  (n=7)  or  HS  (n=9)  at  a  dose  of  4  mL/kg,  over 
3  min  into  the  right  atrium.  Hemodynamic  and  LV  pressure- volume 
measurements  were  made  for  60  min. 

Results:  Myocardial  contractility,  as  measured  by  Ees,  did  not  change  in  either 
treatment  group.  The  rate  of  change  of  LV  pressure  (dP/dt^  increased 
significantly  {P  <  0.05)  at  5  min  after  treatment  with  HS.  LV  end-diastolic 
volume  increased  significantly  from  5  to  30  min  following  treatment  with  HS. 
Central  venous  and  pulmonary  capillary  wedge  pressures,  and  cardiac  index 
increased  significantly  at  5  min  after  treatment  with  HS. 

Conclusion:  These  results  suggest  that  HS  is  not  a  positive  inotrope  in  the 
anesthetized  pig  and  that  increases  in  cardiac  index  are  primarily  due  to  an 
increased  preload. 


EFFECTS  OF  HYPERTONICITY  ON  HYPOXIC  RABBIT  MYOCARDIAL 
INTRACELLULAR  SODIUM  AND  CALCIUM 

Hung  S.  Ho,  Steven  E.  Anderson,  Hong  Liu  and  Peter  M.  Gala 

Departments  of  Human  Physiology  and  Surgery. 

U.C.  Davis  School  of  Medicine.  Davis,  CA  95616. 

Background:  We  have  previously  reported  that  hypoxia-induced  increases  in 
rabbit  myocardial  Na  and  Ca  appear  to  be  the  result  of  increased  pH-regulatory 
Na-H  exchange  which  leads  to  the  collapse  of  the  membrane  Na  gradient  and 
eventually  Ca  entry  via  Na-Ca  exchange  (Am  J  Physiol  259:C940-948.  1990). 
Studies  using  model  systems  suggest  that  hypertonicity  is  able  to  reduce  or 
prevent  pH-regulatory  Na-H  exchange  (Gala,  et  at,  Comp  Physiol  Biochem,  in 
press).  Therefore,  we  initiated  studies  to  test  the  hypothesis  that  hypertonic 
perfusion  will  minimize  Na-*-  uptake  and  consequently,  reduce  Ga-^-^  accumulation 
in  hypoxic  myocardium. 

Methods:  23Na  and  ^^F  NMR  spectroscopy  with  DyTTHA  (15mM)  and  5- 
FBAPTA  (5uM)  were  used  to  measure  intracellular  Na  content  (Nai)  and  Ga 
concentration  ([Ga]i).  respectively,  in  35  isolated  Langendorff-perfused  adult 
rabbit  hearts  with  a  fixed  perfusion  rate.  Control  solution  was  HEPES  buffered 
Krebs-Henseleit  solution  (K-H,  295  mOsm)  and  hypertonic  solution  was  K-H  plus 
30  additional  miili-osmoles  of  NaCl  (325  mOsm).  Baseline  data  were  collected 
with  perfusate  equilibrated  with  100%  oxygen  (30  minutes)  and  hypoxia  was 
achieved  with  perfusate  equilibrated  with  100%  nitrogen  (60  minutes.) 

Results:  After  one  hour  of  hypoxia,  [Ca]i  increased  by  66%  from  407  ±  23  to  676 
±  124  nM  (n  s  5,  p  <  0.05).  When  Na  efflux  was  blocked  during  hypoxia  by 
removal  of  perfusate  K+  (ie.  inhibiting  Na/K-ATPase),  Naj  increased  from  8  ±  2  to 
89  ±  9  mEq/kg  dry  weight  (n  «  6,  p  <  0.05),  and  [Ca]j  increased  4  fold  to  1306  ±  89 
nM  (n  3  6:  p  <  0.01).  When  Na  influx  was  inhibited  by  ethylisopropylamiloride 
(EIPA,  100  uM),  a  specific  inhibitor  of  Na-H  exchange,  both  Naj  and  [Ca]i 
remained  essentially  unchanged  during  hypoxia.  When  the  myocardium  was 
exposed  to  hypertonic  perfusion  5  minutes  prior  to  and  during  K-^-free  hypoxia, 
the  observed  increase  in  Nai  was  reduced  by  58%  (38  ±  5  vs  89  ±  9  mEq/kg  dry 
wt,  n  s  5,  p  <  0.05)  and  the  [Ca]j  accumulation  by  45%  (744  ±  23  vs  1306  ±  89  nM; 
n  =  6  for  each  group,  p  <  0.01.)  We  have  also  measured  qualitatively  similar 
effects  of  hypertonic  pedusion  on  Nai  and  [Ca]i  in  hypoxic  newborn  rabbit  hearts. 
Results  are  mean  ±  1  SEM,  with  p  values  determined  by  one-way  ANOVA. 
Conciuelona:  These  results  are  consistent  with  the  hypothesis  that  hypertonic 
perfusion  before  and  during  hypoxia  reduces  Na  and  Ca  loading,  and  therefore, 
is  able  to  limit  hypoxic  cell  damage  caused  by  high  [Ca]j.  The  mechanism  by 
which  hypertonicity  exerts  its  effects  may  be  explained,  in  part,  by  the  hypothesis 
that  rabbit  myocardial  Na-H  exchange  responds  to  pH  and  cell  volume  changes 
in  such  a  fashion  that  volume  pertubation  precludes  pH-regulatory  Na  uptake 
during  hypoxia,  leading  to  less  Ca  entry  via  the  Na-Ca  exchange. 


7.5%  SODIUM  CHLORIDE.6%  DEXTRAN-70  FLUID  RESUSCITATION 
OF  HEMORRHAGIC  DEHYDRATED  SHEEP 

Hung  S.  Ho.  Jill  L.  Sondeen,  Michael  A.  Dubick,  Charles  E.  Wade  and  Robert  A. 
Gunther 

Department  of  Surgery,  U.C.  Davis.  CA  95616:  Letterman  Army  Inst,  of  Research, 
San  Francisco,  CA  94129:  and  NASA  Research  Center,  Moffett  Field,  CA  94035 

Background:  Very  small  volumes  of  7.5%  NaCI-6%  Dextran-70  solution  (HSD) 
are  effective  in  rapidly  resuscitating  hemorrhagic  animals,  in  part,  due  to  the  rapid 
expansion  of  plasma  volume  by  osmotically  shifting  intracellular  fluid  into  the 
vascular  space.  These  physiologic  actions  of  HSD,  however,  may  not  be  effective 
when  the  animals  have  already  been  dehydrated.  Furthermore,  there  have  been 
concerns  that  such  fluid  shift  following  HSD  injection  may  oven  be  harmful.  This 
study  was  performed  to  test  the  hypothesis  that  HSD  is  effective  and  is  without 
long-term  adverse  effects  in  resuscitation  of  hemorrhagic  dehydrated  animals. 
Methods:  Adult  sheep  were  prepared  with  pulmonary  and  peripheral  arterial 
catheters,  external  jugular  venous  line,  and  a  Doppler  flow  probe  in  the  left  renal 
artery.  Data  were  collected  prior  to  and  after  4  days  of  dehydration  by  thristing. 
Two  hours  of  hemorrhagic  hypovolemia  were  induced  by  bleeding  the  animals  to 
a  MAP  of  50  mmHg.  Fluid  resuscitation  was  either  HSD  (4mL/kg  bolus)  or  iactated 
Ringer's  (LR:  37  mL/kg  bolus.)  The  animals  were  monitored  for  two  hours  after 
injection,  then  shed  blood  was  returned.  Post-hemorrhage  data  were  collected 
seven  days  later  on  euvolemic  animals. 

Results:  Mean  ±  1  SEM,  n  »  5  in  each  group,  with  ANOVA. 


Parameters 

Fluid 

Baseline  Deh 

Hem 

Res/1  hr 

Res/2hr 

Post  Hem 

C.O. 

HSD 

5.7  ±.3 

3.9  ±  .6 

2.1 1.2 

4.1 1 .2 

3.9 1 .2 

5.9 1 .6 

(Umin) 

LR 

5.5  ±  .5 

3.6  ±  .3 

2.01.1 

3.5 1 .2 

3.2 1 .2 

6.41.2 

MAP 

HSD 

85  ±2 

851 1 

5312 

8614 

8215 

81  14 

(mmHg) 

LR 

86  ±3 

8414 

521 1 

7914 

71  13 

9015 

Osmolality 

HSD 

310  ±2 

32713 

333  1  7 

3431  11 

343  1  6 

30313 

(mOsm) 

LR 

312  ±2 

32914 

33214 

32614 

32614 

30216 

Serum  Na 

HSD 

151  ±  1 

15712 

15813 

16816 

16512 

15214 

(mEq/L) 

LR 

153  ±3 

15814 

15712 

15612 

15813 

15212 

Serum  Cr 

HSD 

0.9  ±.1 

1.21.1 

1.41.1 

1.31.1 

1.21.1 

0.91 .1 

(mg/dL) 

LR 

0.9  ±.1 

1.21.2 

1.51.1 

1.41.1 

1.21.2 

0.91.1 

FeNa 

HSD 

1.76  ±.9 

.05 1 .02 

.07 1 .02 

.42  1 .29 

.121.05 

1 .78  1 .69 

(%) 

LR 

1.61  ±.8 

.151.06 

.11  1.05 

.20  1 .05 

.09  1 .03 

2.96  1 .46 

Urine  flow 

HSD 

1.45  ±.2 

.27 1 .05 

.09 1 .06 

.66 1 .23 

.37 1 .09 

1.771.30 

(mL/min) 

LR 

1.581.6 

.25 1 .02 

.06 1 .02 

.43 1 .08 

.27  1 .06 

2.49  1 .34 

Conclusions:  1)  HSD  resuscitation  is  very  effective  following  hemorrhage  in 
dehydrated  sheep;  2)  The  osmotic  shift  of  intracellular  fluid  into  the  vascular 
space  induced  by  HSD  does  not  appear  to  have  any  long-term  adverse  effect  on 
cardiovascular  or  renal  functions;  3)  Changes  in  serum  osmolality  and  sodium 
concentration  after  HSD  injection  in  dehydrated  animals  are  predictable,  as  they 
are  in  hydrated  hemorrhagic  animals;  4)  HSD  is,  therefore,  an  effective  and  safe 
resuscitative  fluid  in  hemorrhagic  dehydrated  animals. 


MECHANISM  OF  THE  ACUTE  AND  INFUSION-RATE  DEPENDENT 
HYPOTENSION  INDUCED  BY  HYPERTONIC  SALINE 

John  P.  Iguidbashian,  David  A.  White,  Peter  G.  Moore  and  Nguyen  D.  Kien 

Departments  of  Anesthesiology  and  Surgery,  University  of  California,  School 
of  Medicine,  Davis,  CA  95616 

Background:  Small  volumes  of  7.5%  hypertonic  saline  (HTS)  have  been 
found  effective  for  resuscitation  from  circulatory  shock.  When  administered 
rapidly,  HTS  can  cause  an  acute  and  brief  hypotension  prior  to  the 
improvement  of  cardiovascular  function.  The  mechanism  by  which  HTS 
causes  this  hypotension  remains  obscure.  The  present  study  was  designed  to 
examine  the  possible  roles  of  the  autonomic  nervous  system  (ANS), 
endothelium-derived  relaxing  factor  (EDRF),  and  myocardial  contractility  in 
mediating  the  transient  fall  in  the  mean  arterial  pressure  (MAP). 

Methods:  In  16  anesthetized  dogs,  the  left  ventricle  (LV)  was  instrumented 
with  pressure  and  dimension  transducers  for  the  assessment  of  myocardial 
contractility.  Ultrasonic  flow  probes  were  used  for  continuous  monitoring  of 
cardiac  output  (CO)  and  coronary  blood  flow  (CBF).  Hypertonic  saline  at  3 
ml  •  kg  ‘  was  infused  at  various  rates  ranging  from  0.5  to  3.0  ml  •  kg  '  •  min  ‘ 
before  and  after  pharmacological  blockade  of  ANS  or  EDRF. 

Results:  Infusion  of  HTS  at  2.0  ml  •  kg  '  •  min  '  abruptly  decreased  MAP 
from  97  ±  6  to  61  ±4  mmHg  (p  <  0.05).  This  hypotension  was  brief  (80  - 
I20s),  and  accompanied  by  significant  increases  in  CO  (-♦-32  ±  6%)  and 
CBF  (  +  83  ±  8%).  Concomitantly,  percent  of  systolic  shortening  of  the  LV 
freewall  increased  by  12  ±  7%,  suggesting  an  improved  myocardial 
contractility.  The  acute  hypotension  induced  by  HTS  was  more  severe  at  a 
higher  infusion  rate,  and  could  be  avoided  when  HTS  was  infused  at  ^  0.5 
ml  •  kg  ‘  •  min '.  This  hypotension  was  unaltered  by  ANS  blockade,  but  it 
was  attenuated  by  EDRF  blockade. 

Conclusions:  Rapid  infusion  of  HTS  was  associated  with  an  acute  and 
transient  hypotension  that  was  independent  of  the  ANS.  The  initial  fall  in 
blood  pressure  was  not  mediated  by  a  depression  of  myocardial  contractility. 
The  fact  that  this  hypotension  was  attenuated  by  EDRF  blockade  suggests  that 
a  direct  endothelium-dependent  mechanism  may  be  involved  in  the  vasodilator 
effect  of  HTS.  Hypertonic  saline  should  be  administered  slowly  to  avoid  the 
acute  hypotension  that  may  exacerbate  the  pre-existing  injury. 


HISTAMINE  RELEASE  AND  CARDIAC  CONTRACTILITY  CHANGES 
FOLLOWING  HYPERTONIC  SALINE  INFUSION 

Jdzsef  Kaszaki,  Zsolt  (3ry*  and  Agnes  Adamicza 

Institute  of  Experimental  Surgery,  and  2*^^  Department  of  Medicine*.  Szent- 
Gvorgyi  Albert  Medical  University,  Szeged.  Hungary 

Backitround;  Small  volumes  of  hypertonic  (7.5  %)  saline  (HS)  applied  for 
resuscitation  from  hypovolemia  effectively  restore  cardiovascular  function  and  have 
a  vasodilator  effect.  Few  data  are  available  on  the  possible  role  of  vasodilator 
mediators  in  this  process.  Cardiac  tissue  contains  a  large  amount  of  histamine 
(HIS),  an  autacoid  with  inotropic  and  vasodilator  effects.  HIS  could  possibly  play  a 
role  in  the  vasodilatation  and  increased  cardiac  contractility  observed  after  HS 
infusion  The  present  study  sought  to  examine  whether  there  are  changes  in  HIS 
content  of  the  plasma  and  myocardium  following  infusion  of  HS. 

Methods;  The  experiments  were  performed  on  pentobarbital-anesthetized  normo¬ 
volemic” :horacotomized  mongrel  dogs  of  both  sexes.  Mean  arterial  pressure 
(MAP),  central  venous  pressure  (CVP),  heart  rate  (HR),  cardiac  output  (CO, 
electromagnetic  flowmeter),  blood  gases,  plasma  renin  activity  (PRA, 
radioimmunoassay),  HIS  in  blood  plasma  and  heart  tissue  (radioenzymatic  assay) 
were  measured.  Left  ventricular  contractility  (LVC)  was  estimated  from  the  end- 
systolic  pressure-diameter  (ESPD)  relationship  by  monitoring  left  ventricular 
pressure  (LVP)  with  a  catheter-tip  micromanometer  and  left  ventricular  diameter 
with  a  pair  of  ultrasonic  crystals  sutured  on  the  myocardium.  Pressure-diameter 
loops  were  obtained  during  transient  vena  caval  occlusions  with  a  balloon  catheter. 
The  slopes  of  the  ESPD  relationship  were  calculated  with  a  computer  program. 
4  ml/kg  HS  (Group  I,  n  =  ll)  or  8ml/kg  HS  (Group  II,  n  =  ll)  was  infused  i.v.  in 
15  minutes.  Hem^ynamic  parameters  were  recorded  and  blood  samples  taken 
before  infusion  and  at  several  later  time  points.  In  an  additional  43  animals  only  left 
ventricular  tissue  HIS  was  measured  before  and  after  an  infusion  of  4ml/kg  or  8 
ml/kg  HS. 

Results:  Infusion  of  corresponding  volumes  of  0.9%  NaCl  had  no  effect  on  the 
measur^  variables.  There  was  no  elevation  of  PRA  following  the  surgical 
procedure.  After  infusion  of  both  doses  of  HS  a  transient  increase  in  MAP,  LVP. 
CVP,  CO  and  a  decrease  in  hematocrit  and  PRA  was  observed.  In  Group  I  an 
increase  ' ;  LVC  from  30.2  ±  5.5  to  46.4  ±  15.3  mmHg/mm  (mean  ±  semi- 
interquartile  range)  occurred  lasting  about  30  min  and  simultaneously  plasma  HIS 
elevated  from  1.25  ±  0.6  to  3.84  ±1.1  nmol/L.  In  Group  II  the  changes  in  LVC 
(from  26.7  ±  5.2  to  34.2  ±  6.1)  and  HIS  (from  0.87  ±  0.7  to  2.37  ±  1.29)  were 
less  and  in  the  case  of  LVC  statistically  not  significant.  Both  doses  of  HS  increased 
myocardial  HIS  (Group  I:  from  3.12  ±  0.4  to  4.22  ±  0.7  ,  Group  II  from  3.06  ± 
0.35  to  4.1  ±  0.8  nmol/g). 

Coochision:  4nil/ks  or  8ml/kg  HS  infused  into  dogs  causes  a  release  of  HIS 
detectable  in  the  plasma  and  an  increase  of  myocardial  HIS  content  (the  latter 
suggesting  increased  HIS  synthesis  in  the  heart).  HIS  could  play  a  role  in  the 
vasodilatation  and  increased  LVC  following  HS  infusion.  Absence  of  LVC  increase 
after  the  larger  dose  may  be  due  to  a  dehydrating  effect  on  the  heart. 


HYPERTONlC-HYPERONCQ-nC  RESUSCITATION  FROM  HEMORRHAGIC  SHOCK 
EFFECTTVFLY  IMPROV’ES  ENTRAMUCOSAL  ACIDOSIS 

Karm  Kcse!,  Lorenz  Frey,  Adiieniar  Pacheco,  Stephan  Prhckner.  Komad  Messmer 

Insurutc  for  Surgical  Research,  Klinikum  Grosshadem,  Ludwig-Maximiilians-Universiiy, 
Marchionimsar.lS.  8000  Milnchcn  70,  FRG 


Background  Fiddian-Green  has  recently  incodneed  the  icmomecric  technique  to  monitor 
gut  imramncosal  ph  (pHi).  This  non>invasive  technique  uses  an  intraluminaUy  placed 
silicone  balloon  caihetex  for  measuxement  of  innaluminal  pCO,  which  allows  calculation 
of  pH  by  a  modified  Hendersoa>Hasselbach  equadon. 

Re^ettadon  with  hypertonic-hyperoncotic  saline  dextran  (HHS; 
10%Dexiran60)  has  proven  to  restore  central  hemodynamics  and  local  blood  flew  after 
hemorrhagic  shock.  Innamucosal  acidosis  is  known  to  be  paralleled  by  impairemenc  c-f 
mucosal  barrier  function  leading  to  Gtti'Deiived  Infectious-Toxic  Shock  or  Muinpie 
Organ  Failure.  The  aim  of  this  study  was  to  investigaie  the  effects  of  HHS  on 
imramncosal  acidosis  in  hemorrhagic  shock  by  means  of  tonometry. 

Methods:  8  anestheaaed  beagles  were  subject  to  a  standardized  trauma  and  bled  to  a 
MAP  of  40mmHg  for  75  min.  At  the  end  of  hypotensipa  a  bolus  of  HHS  (4  ml/kg  b.w.) 
was  given  in  2  min.  35  min  larer  an  addirional  bolus  of  4  ml/kg  6%Oextzan  60  was 
administered.  Hemodynamic  parameters,  local  mucosal  blood  flow  (BF)  and  pH  were 
measured  before  hemonhage  (control),  ai  the  end  of  hypotension,  as  well  as  30  min  and 
60  min  post  HHS  resuscitation.  Via  enierostomy  two  tonometer  catheters  were  positioned 
in  the  small  intesdne,  one  in  the  jejunal  lumen  ^H^sox)  and  the  other  in  the  ileal  lumen 
(pH/dist).  Local  mucosal  blo^  flow  (BF/^prox  and  BF/dist)  in  the  gut  segments 
stniounding  the  tonometer  baUoons  (lengdi  of  segments:  14cm  each)  was  assessed  using 
the  microspheres  technique  (ndioacdve  microspberes  ^  15pm). 


Results:  Data  obtained  are  shown  in  the  following  table  (Mean±SD,  a«8): 
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52*11 


113*34 


oiii/Uiet 


7.32*0.10  6.79*0.19  6.98*0.12  7.10*0.08 


rrwriywrm-  HHS  resusdoiioa  from  hemcsthagic  shock  nonnalizes  mucosal  blood  flow 
and  improves  mucosal  pHi;  we  assume  that  bodi  effects  have  beneficial  infloeoce  on 
mucosal  barrier  ftuicdon  and  translocaxion. 


SALINE 


’:ncjNTRgiiei 


T?  EAEMENT 


Cr 


M  V  ^  3 

3  1’  3  S  3  . 


0.  Klem, 


A.ts“  i  s  lavsicy  ,  M.  Horowitz,  E. 


Hebrew  'Jr.iversity  -  Hadassar.  Medical  School  and  Hadassah 
Vr.iversity  Hcspitai,  Jerusalem,  Israel,  91120. 

Background :  Hypertonic  saline  treatment  of  UCHS  leads  to 
increased  bleeding,  hemodynamic  deterioration  and  increased 
mortality.  The  effect  of  heating  on  this  response  was 
studied  in  rats. 

Methods :  The  animals  were  divided  into  2  groups:  gr.  I 
in=30)  UCHS  was  induced  by  20%  rat  tail  resection,  gr.  II 
;n  =  30)  UCHS  after  5h  of  heating  at  37  C.  Elach  group  was  then 
divided  into  4  treatment  subgroups:  a  -  untreated;  b  -  5 
ml/kg  NaCl  7.5%  (HTS);  c  -  41.5  ml/kg  NaCl  0.9%  (NS);  d  - 
HTS-^NS,  and  the  animals  observed  for  4  hours. 

Results ;  Tail  resection  in  gr.Ia  was  followed  by  bleeding 
of  4. 7^0.4  ml  and  fall  in  mean  arterial  pressure  (MAP)  to 
44i5  torr  in  15  min,  while  in  gr.IIa  bleeding  was  3. 7+0. 5  ml 
(p<0.05i  and  .MAP  dropped  to  59+6  torr  (p<0.05).  HTS  infusion 
in  gr.Ib  was  followed  by  bleeding  of  3. 5+0. 4  ml  and  fall  in 
MAP  to  35^0.8  torr  after  60  min,  while  in  gr.IIb  blood  loss 
in  response  to  HTS  was  2. 0+0. 4  ml  (p<0.05)  and  MAP  was  67+8 
torr  (p<0.05).  NS  infusion  in  gr.Ic  was  followed  by  bleeding 
of  4. 8+0. 8  ml  and  increase  in  MAP  to  68+6  torr  in  60  min 
while  in  gr.IIc  bleeding  was  4.5+0. 9  ml  and  MAP  fell  to  51+8 
torr  (p<0.05).  Infusion  of  HTS+NS  in  gr.Id  resulted  in 
bleeding  of  4. 4+0. 5  ml  and  increase  in  MAP  to  83+8  torr, 
while  in  gr.IId  blood  loss  was  2. 9+0. 9  (p<0.05)  and  MAP 
increased  to  72+8  torr  (p<0.05). 

Conclusions :  Blood  loss  in  response  to  injury  and  to  HTS 
infusion  is  reduced  following  heating.  The  HTS  and  NS 
combination  induced  a  better  hemodynamic  response  in  normal 
rats  compared  to  heated  animals. 


HYPERTONIC  ■  HYPERONCOTIC  SOLUTIONS  AND  INCREASED  INTRACRANIAL 
PRESSURE  (ICP). 

W.  KrOII,  P  Gerner  S  Lax  H  Eder  W  Schimetta.  W  F  List 

Dept  of  Anestnesioiogy  Auenbruggerplatz  29  A-8036  Graz  AUSTRIA 

INTRODUCTION;  Hypertonic-hyperoncotic  solutions  (HHS)  have  proven  to 
be  an  excellent  fluid  regime  m  resuscitation  of  hypovolemia  due  to  trauma, 
hemorrhage  and  shock.  However  it  is  not  clarified  whether  these  solutions  are 
safe  in  patients  with  head  trauma  and  increased  intracranial  pressure  (ICP)  too. 
METHODS:  The  study  was  done  in  12  splenectomized  sheep.  In  general 
anesthesia  surgical  preparations  of  arteries  and  veins  (for  monitoring  blood 
pressure,  plasma  volume  changes)  were  performed;  then  two  holes  were 
drilled  in  the  skull  (for  measuring  ICP).  After  reaching  a  stable  phase  sheep 
were  bled  35  ml  /  kg  to  a  mean  arterial  pressure  of  40  mm  Hg.  At  the  same  time 
a  balloon  was  placed  in  the  epidural  space  and  filled  with  saline  to  increase 
ICP  from  6  mm  Hg  up  to  30  mm  Hg.Then  sheep  were  divided  into  two  groups: 
After  a  further  period  of  30  minutes  either  Ringer's  solution  8  ml  /  kg  or  HHS 
(7.2%  NaCl  -  10%  HES  200  /  0.5)  4  ml  /  kg  were  given  as  bolus  within  3 
minutes.  Measurements  were  done  up  to  two  hours  after  the  end  of  fluid 
resuscitation. 

RESULTS:  Immediately  after  the  end  of  infusion  MAP  increased  from  40  mm 
Hg  to  95  mm  Hg;  30  min  after  the  end  of  infusion  MAP  was  102  mm  Hg;  this 
parameter  remained  stable  during  the  observation  period.  Plasma  volume 
increased  up  to  20  ml  /  kg  after  the  end  of  HHS  application;  during  the  following 
period  a  slight  decrease  of  plasma  volume  was  seen;  two  hours  after  the  end  of 
infusion  the  increase  in  plasma  volume  was  17  ml  /  kg. 

Immediately  after  the  end  of  infusion  ICP  decreased  from  30  mm  Hg  to  20  mm 
Hg;  during  the  following  period  ICP  showed  a  further  decrease  and  1  hour  after 
the  end  of  infusion  ICP  was  within  a  normal  range  (4  -  8  mm  Hg).  Histological 
evaluation  did  not  show  any  deleterious  influence  of  HHS  on  tissues. 

In  the  Ringer's  group  there  was  only  a  temporary  increase  of  mean  arterial 
blood  pressure  up  to  85  mm  Hg;  during  the  following  observation  period  blood 
pressure  decreased  to  60  mm  Hg  and  remained  stable  at  these  value  for  the 
following  time.  In  contrast  to  the  HHS  group  ICP  did  not  show  any  tendency  to 
decrease  in  the  Ringer's  group,  however  a  slight,  but  not  significantly  increase 
of  ICP  up  to  33  mm  Hg  was  seen. 

CONCLUSIONS:  A  rapid  increase  of  mean  arterial  pressure  accompanied  by 
an  increase  in  plasma  volume  make  these  solutions  an  ideal  fluid  for  initial 
treatment  of  hypovolemic  shock.  As  seen  in  our  study  hypertonic-hyperoncotic 
solutions  decrease  elevated  ICP  without  any  negative  influence  on  brain  tissue. 
Our  results  lead  to  a  previous  recommendation  that  HHS  can  be  safely 
applicated  in  patients  presenting  with  head  trauma,  increased  ICP  and 
hypovolemic  shock. 
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Background; 

A  safe  and  rapid  vascular  access  in  victims  of  traumetic  anccK 
is  imperative  for  the  patient's  survive.  Intraosseous  infusion 
of  the  sternum  has  been  recognized  as  an  alternative  routs  of 

vascular  access.  ^  j 

We  compare  the  velocity  of  access,  fluid  infusion  an-  -.oo- 
pressure  response  between  four  different  solutions  \pla3...a, 
dextran  4C,  Hypertcnlc/hyperosmotlc  and  crystalloid)  by  either 
intraosseous,  intravenous  or  central  catheter. 

Methods ; 

13C  consecutive  patients  with  hypovolemic  shock  due  to  di-.e- 
rent  causes  were  ramdomly  aslgned  for  receive  300  ml  of  plas¬ 
ma,  5CC  ml  of  dextran,  250  ml  of  Hypertonic  saline  dextran  so¬ 
lution  (H/K)  of  1000  ml  of  isotonic  crystalloid  by  either  in¬ 
traosseous  (51),  intravenous  (34)  or  central  cat.heter  (20); 

We  analysed  velocity  of  access  route,  fluid  infusion  i  bleed 
pressure  on  entry  and  30  minutes  after. 

Results;  ^  ^  w  - 

fhere  were  no  differences  in  age,  gender  cr  cause  o.,  ..emorr..a- 
ge.  Velocity  of  access,  fluid  infusion  were  differences  be-- 
tween  solutlcr.  and  vascular  route  (Table  I) 

IntraosaeouB  Intravenous _ Central 

(minutes J 

Crystalloid  14+7*  35+12*  * 

H/H  1779*  -  25*8' * 

Plasma  S^*  ^0l27;;  14+3 

Dextran  40  16+3*  38+8  - 

Access  time  2+1.3  3+1.6  5 . 5*2 ■ s 

'•  vs  •*  «  p  -  0.05  ;  X+SD 

There  was  no  difference  in  Blood  pressure  between  groups  at 
the  beginning  of  the  study,  however  we  could  find  significant 
increase  of  blood  pressure  30  minutes  after  infusion  without 
differences  between  solutions  except  for  the  intraosseous  in 
fusion  (p-  0,05) 

Cc.nclusion:  ,  _  _ _ 

We  suggest  that  intraosseous  punction  via  sternal  mar.ow  spa.,e 
might  be  rapidly  and  safe  performed  with  H/H  solution  better 
than  peripheral  or  central  catheter  in  patients  with  hemorrha¬ 
gic  shock. 


COMPARISON  OF  DIFFERENT  HYPERTONIC  FORMLLATIONS  ON  THE 
CONTR-ACTTLITi-  OF  ISOLATED  MYOC.ARDIL'M 

Babu  P.  Mathe^v,.  Saeid  Amirfarzam.  Sharon  H.  Nelson  and  George  C.  Kramer. 

Dept,  of  Anesthesiology.  L'niversity  of  Te.xas  Medical  Branch.  Galveston.  Texas  77555 

Background:  Small  volume  (4-5  ml/kg)  infusions  of  hyperosmotic  saline  (HS)  can  improve 
hemodynamic  performance  in  shock  and  increase  serum  osmolaniy  20-30  mosm.  Pan  of  the 
improvernent  m  hemodynamic  conditions  due  to  HS  has  been  attributed  to  a  direct  or  indirect 
c^diac  effect.  In  the  present  study,  we  examined  how  several  different  hypertonic  solutes 
affected  the  contractile  properties  of  isolated  rabbit  papillary  muscles. 

Methods:  Right  ventricular  papillary  muscles  were  isolated  from  pentobarbital  anesthetized 
rabbits  and  suspended  in  muscle  baths  containing  Krebs  bicarbonate  solution  at  36"^  C.  The 
papillary  muscle  was  paced  at  12  beats/  minute  using  field  electrodes  from  a  Grass  stimulator. 
Continuous  Infusion  and  replacement  of  the  incubation  medium  was  accomplished  at  the  rate 
of  5  ml/  minute.  After  the  initial  i'  ibilization  of  the  contractile  responses  to  electrical 
stimulation,  the  medium  was  altered  ^  y  12  mosm  increments  at  45  min.  intervals  from  300- 
360  using  the  following  solutes;  1.  Hypertonic  sodium  chloride  (HS);  2.  Hypertonic  sodium 
chloride  +  Dextran  (HSD);  3.  Hypertonic  sodium  acetate  +  Dextran  (HAD);  4.  Glucose;  5. 
Sucrose. 

Results:  Figures  show  plots  of  steady  state  increase  in  osmolarity  vs.  developed  tension  (% 
baseline,  g/mm-).  Glucose  provided  greater  inotropic  responsiveness  than  Sucrose  and  HS. 
Control  muscles  maintained  in  regular  medium  showed  no  significant  alteration  in  contractile 
force  during  the  course  of  the  experiment.  Fig.l.  Increased  inotropy  was  also  produced  by 
HS  and  HSD.  HSD  appeared  to  an  enhance  contractility  compared  to  HS  above  the  range  of 
36  mosm.  Fig  2.  HSD  and  HAD  produced  similar  increases  in  contractile  force.  Fig.  3. 
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Conclusion:  Increased  osmolarity  due  to  HS. 
HSD  and  HAD  in  the  clinically  relevant  range 
showed  definite  positive  inotropy. 
Hypertonic  glucose  may  provide  greater 
inotropic  stimulation  than  hypertonic  saline  or 
other  metabolizable  solutes. 
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Background;  Hyperthermia  may  be  accompanied  by 
dehydration  with  the  loss  of  electrolytes  (sweat  less 
in  man  or  saliva  spread  in  rats  for  evaporative 
cooling)  or  without  electrolyte  loss  (water 
deprivation) .  Thermally-induced  sweat  loss  in  man  and 
saliva  loss  in  rats  both  result  in  electrolyte  loss, 
increased  serum  osmolar ity,  and  dehydration. 

Methods ;  Wistar-Furth  rats  (300g,  male)  which  do  not 
have  an  anaphylactoid  reaction  to  dextran  were  used  to 
determine  the  efficacy  of  hypertonic  saline  in  dextran 
solution  (HSD,  7.5%  NaCl  in  6%  dextran  70)  for  the 
treatment  of  heat  stroke.  Rats  were  deprived  of  water 
for  24  hr  (DE)  or  not  (ND) ,  heat -stressed  restrained 
(RE,  to  prevent  saliva  spread)  or  unrestrained  (NR) , 
and  4  ml/kg  of  saline  (SAL)  or  HSD  was  administered  via 
tail  vein  at  the  end  of  heat  stress  (a  core  temperature 
of  42.3°C).  The  following  8  groups  of  10  rats  each  were 
used:  SALNDRE,  SALNDNR,  SALDERE,  SALDENR,  HSDNDRE , 
HSDNDNR,  HSDDERE,  and  HSDDENR. 

Results ;  Rats  that  were  DE  had  significantly  (p<0.05) 
higher  heating  rates  (rates  of  rise  of  core 
temperature)  and  less  water  loss  during  heat  than  ND 
rats,  but  hydration  status  was  not  correlated  to  24  hr 
survival  with  a  42.3°C  endpoint.  Rats  that  were  RE  had 
significantly  less  weight  loss,  less  thermal  area,  and 
higher  cooling  rates  than  NR  rats;  but,  there  was  no 
significant  difference  in  24  hr  survival  between  RE  and 
MR  groups.  HSDNDNR  (90  vs  60%)  and  HSDDERE  (90  vs  40%) 
groups  had  significantly  higher  survival  rates  than 
their  corresponding  SAL  groups;  there  was  no 
significant  difference  in  survival  between  the  HSDNDRE 
(70  vs  60%)  and  HSDDENR  (70  vs  60%)  groups  and  their 
corresponding  SAL  groups. 

Conclualon;  Therefore,  in  heat-stressed  rats,  HSD 
administration  is  more  beneficial  for  the  treatment  of 
heat  stroke  than  SAL  regardless  of  hydrational  status. 


DELIBERATE  FLUID  RESTRICTION 
IN  POST  TRAUMATIC  HYPOVOLEMIC  HYPOTENSION 


Kenneth  L.  Matiox,  R.  Russell  Martin,  Matthew  Wall,  Paul  E.  Pepe,  and 
William  Bickell 

From  the  Cora  and  Webb  Mading  Department  of  Surgery  and  the  Ben  Taub 
General  Hospital,  Houston,  Texas 

Background:  Current  approaches  to  fluid  resuscitation,  including  hypertonic 
fluids,  are  based  principally  on  "controlled  hemorrhage"  animal  models. 
Clinical  controlled  comparisons  in  the  urban  setting  of  no  fluid  resuscitation, 
versus  isotonic  or  hypertonic  fluid  resuscitation  are  scant.  The  thesis  that 
hypotension  may  actually  be  teleologically  protective  requires  investigation. 
Numerous  historic  and  current  clinical  anomalies  even  support  this 
hypothesis. 

Methods:  A  prospective,  controlled  trial  comparing  a  restricted  fluid 

resuscitation  versus  "routine"  EMS  and  Emergency  Center  (EC)  fluid 
resuscitation  in  penetrating  urban  trauma  continues. 

Results:  Preliminary  analysis  of  the  initial  300  patients  reveals;  1)  Well 
matched  groups,  2)  identical  field,  EC,  and  hospital  times,  3)  decreased  fluid 
and  blood  requirements  in  the  restricted  fluid  group,  4)  decreased  ICU  stay 
and  complications  in  the  restricted  fluid  group,  and  5)  better  survival  rate  in 
the  fluid  restricted  group.  Renal  failure,  ARDS,  multi-organ  failure  and 
overwhelming  sepsis  was  NOT  seen  in  the  fluid  restricted  group.  Patients 
with  penetrating  truncal  trauma  and  an  initial  blood  pressure  of  <.  90/-  were 
eligible  for  inclusion.  All  treatments  were  identical  except  for  fluid  restriction 
until  skin  incision  in  the  study  group. 

Conclusion:  These  data  suggest  that  aggressive  preoperative  fluid 

resuscitation  in  the  patient  with  urban  penetrating  trauma  may  actually  be 
detrimental.  Attempts  to  maximize  oxygen  delivery  rather  than  reversing 
hypotension  may  be  the  optimal  objective  in  treatment  of  post  traumatic 
hypotension. 
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EFFECTS  OF  HYPERTONIC  SAUNE  DEXTRAN  ON  INTRACRANIAL  PRESSURE 
AND  BRAIN  WATER  DURING  CARDIOPULMONARY  BYPASS 

authors  lb  McDaniel, -C  Cox,  JB  Zwischenberger,  M  Kurusz,  GC  Kramer 
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Intracranial  pressure  (ICP)  rises  during  cardiopulmonary  bypass  (CPB)  in  human  adults,  infants,’  *^ 
and  experimental  animals/  Reduced  mean  arterial  pressure  (MAP)  with  elevated  ICP  during  CPB 
results  in  decreased  cerebral  perfusion  pressure  (CPP).  Hypertonic  saline  lowers  ICP  in  children  with 
head  trauma*  and  in  animal  resuscitation.*  Hypertonic  saline  Dextran  (HSD)  mobilues  intracellular 
and  interstitial  water  in  resuscitation  models.'  We  hypothesized  that  HSD  lowers  ICP  and  reduces 
brain  water  in  normothermic  CPB  swine  models. 


M&THQPS:  Twelve  swine  (30-40  kg)  were  anesthetized  with  isoflurane.  Vascular  catheters  and 
subdural  Richmond  bolts  were  inserted.  Animals  were  assigned  to  one  of  two  priming  solution 
groups.  Isotonic  Group  (n=6)  1000  ml  Ringer's  lactate  t-  500  ml  hetastarch.  HSD  Group  (n=6) 
1000  ml  Ringer’s  lactate  +  500  ml  hetastarch  +  1  ml/kg  25%  NaCL/24%  dextran.  CPB  was 
instituted  with  bicaval  and  aortic  cannulae  for  2  hours  at  flows  of  85-100  ml/kg/hr  Baseline  and 
CPB  hemodynamic  and  ICP  measurements  were  made.  Tissue  samples  were  taken  after  sacrifice. 
W6SULTS;  ICP  increased  during  CPB  in  both  groups.  ICP  increased  significantiy  less  in  HSD  group 


at  all  points  during  CPB  (p<0.05).  MAP 
decreased  from  baseline  in  both  groups  after 
CPB  initiation  but  MAP  decreased  significantly 
more  in  HSD  group  at  30  and  120  min  CPB 
(p<0.05).  CPP  decreased  (CPP  =  MAP-ICP) 
during  C^B  for  both  groups.  No  differences  in 
brain  water  (wet/dry  analysis)  were  found. 


Data  SEM:  p<0.0S  using  paired  Student's  t- 
test  (‘-pc  0.05) 

DISCUSSION:  CPP  is  reduced  during  CPB 
due  to  increased  ICP  and  reduced  MAP.  We 
have  shown  that  HSD  minimizes  ICP  increases 
during  CPB  without  changing  brain  HjO.  We 
have  also  shown  that  HSD  does  not  improve 
CPP  despite  lower  ICP  because  of  attendant 
lower  MAP.  Effects  of  HSD  to  lower  MAP 
during  CPB  may  be  due  to  vasodiating 
properties  of  HSD.  Use  of  HSD  in  the  prime 
solution  of  CPB  effectively  reduces  ICP. 
however,  no  improvement  in  CPP  was  noted. 
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CONTINUOUS  SMALL  VOLUME  RESUSCITATION  WITH  HYPERTONIC 
SALINE  DEXTRAN  SOLUTION  IMPROVES  SURVIVAL  IN 
EXPERIMENTAL  SEPSIS 

Jorg  Me\er.  MD;  Daniel  L.  Traher.  PhD;  David  N.  Herndon.  MD;  Charles  S.  Cox. 
MD;  H.  Nakazawa.  MD:  Lillian  D.  Traber.  R.\;  George  C.  Kiamer.  PhD 
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BiickQround'.  .Adequate  volume  resuscitation  is  an  essential  .  jmponent  of 
successful  therapy  of  septic  shock.  Resuscitation  with  either  crystalloid  or  colloid 
solutions  leads  to  fluid  retention,  peripheral  edema  and  often  pulmonary  edema.  .An 
ideal  regimen  would  cause  sustained  effective  hemodynamic  function  without 
peripheral  or  lung  edema.  Several  studies  suggest,  that  small  volume  resuscitation 
with  hypertonic  saline/dextran  solutions  may  offer  therapeutic  advantages.  In  the 
present  study  we  investigated  the  effects  of  hypertonic  saline  dextran  solution  (7.5% 
NaCl/  6%  dextran- 70.  HSD)  in  a  lethal  model  of  sepsis. 

Methods:  Twelve  chronically  instrumented  sheep  received  continuous  infusion  of 
endotoxin  (lO  ng/kg/min).  Volume  resuscitation  was  performed  by  continuous 
infusion  of  either  HSD  (0.5  ml/kg/h)  or  lactated  Ringer's  solution  (RL,  5  ml/kg/h) 
over  24  h.  Additional  RL  in  either  group  was  given  when  the  left  atrial  pressure 
(L.AP)  was  <  2mmHg  or  hematocrit  >  35%. 

Results:  HSD  significantly  reduced  mortality  ( 1/6  in  the  HSD  group  vs.  5/6  in  the 
RL  group!.  In  both  groups,  the  first  4  h  after  start  of  the  endotoxin  infusion  were 
characterized  by  hemodynamic  instability.  Two  animals  died  in  this  period,  one  in 
each  group.  During  this  period,  the  HSD  group  had  lower  O2 -extraction  ratios. 
After  8  h.  two  more  of  the  control  animals  died  in  association  with  a  low  cardiac 
output  syndrome.  The  survivors  showed  increasing  cardiac  outputs.  The  HSD 
animals  developed  a  hyperdynamic  situation  with  elevated  cardiac  outputs, 
decreased  sy  stemic  vascular  resistances,  and  increased  pulmonary  shunt  fractions. 
.After  16  h.  two  more  of  the  control  animals  died  with  caidiac  output  slightly  above 
baseline  levels.  The  one  survivor  of  the  control  group  showed  only  minor  changes  in 
response  to  the  endotoxin  infusion.  Both  groups  required  additional  fluid  (either 
oral  or  iv)  to  maintain  hematocrit  and/or  left  atrial  pressure  in  defined  ranges.  All 
but  one  animal  of  the  HSD  group  drank  water  spontaneously  and  did  not  receive 
additional  fluid  intravenously.  The  administration  of  HSD  prevented  fluctuation  of 
the  potassium  levels  observed  in  the  RL  group.  The  maximal  sodium  level 
measured  was  lower  than  157  mEq/1. 

Conclusion:  Hypertonic  saline/dextran  solution  significantly  reduced  mortality  in  a 
lethal  model  of  sepsis.  No  single  mechanism  responsible  for  the  improved  outcome 
could  be  identified.  The  requirement  of  additional  fluid  in  the  HSD  group  suggests, 
that  lower  concentrated  salt  solution  may  offer  advantages  over  the  composition 
used  in  the  present  study. 


COMPARISON  OF  RESLLTANT  ACID-BASE  BALANCE  AFTER  SMALL 
VOLUME  RESUSCITATION  WITH  HYPERTONIC  SALINE  DEXTRAN  OR 
HYPERTONIC  ACETATE  DEXTRAN 

Paula  F,  Moon,  Colene  Drace.  Deborah  Schafer.  Sing  Ling  Luh.  Tamara  L.  Myers.  George 
C  Kramer 

Depanment  Anesthesiology.  University  of  Texas  Medical  Branch.  Galveston.  TX  77550 

Background:  To  date,  the  only  reported  contraindication  in  clinical  trials  using  hypertonic 
saline  has  been  a  hv'perchloremic  acidosis  (Vassar.  1990)  suggesting  that  resuscitation  with 
2400  mosm  .NaCiy6%-dextran  70  (HSD)  may  be  contraindicat^  in  patients  with  a  severe,  pre¬ 
existing  acidemia. 

.VIethods:  In  the  present  study,  we  compared  the  resuscitative  effects  of  HSD  with  a 
hypertonic.  2400  mosm  NaCl-NaAcetate/6%-dextran  solution  (HAD)  in  hemorrhaged,  acid- 
challenged.  anesthetized  swine.  Animals  were  subjected  to  90  min  of  hemorrhagic 
hypotension  (50-55  mm  Hg)  along  with  an  acid  infusion  (HCl  or  lactic  acid)  given  during  the 
last  60  min  of  hemorrhage.  The  HAD  used  in  this  trial  was  7  osmolar  parts  Na-acetate  and  1 
osmolar  part  .N'aCl.  Animals  were  treated  with  either  4  mVkg  of  HSD  (n=10)  or  HAD  (n=l0). 
Thereafter,  both  groups  received  isotonic  lactated  Ringers  (LR)  to  maintain  baseline  cardiac 
output  (CO). 

Results:  CO  was  well-maintained  in  both  groups,  with  minimal  LR  requirements.  The 
figures  indicate  the  pH  change  for  each  of  the  individual  animals  in  the  2  groups  with  the  thick 
solid  line  indicating  mean  ±SEM.  At  the  end  of  shock,  both  pH  and  base  excess  (BE)  were 
below  baseline  in  each  group.  HSD  caused  a  further  immediate  decrease  in  both  parameters 
with  pH  decreasing  from  7.402  to  7.345  and  BE  decreasing  from  1.1  mEq/L  to  -1.6  mEq/L. 


H.AD  immediately  restored  pH  and  BE  to  prehemorrhage  values,  by  increasing  pH  and  BE 
from  7.375  to  7.482,  and  from  0.7  to  4.6  mEq/L,  respectively.  Chloride  levels  increased 
from  109.1±0.08  to  128±2.4  mmoles/L  with  HSD  but  did  not  change  with  HAD.  At  120 
min.  the  two  groups  had  similar  acid-base  parameters. 

Conclusion:  HAD  resuscitation  causes  an  immediate  and  prolonged  restoration  of  buffering 
capacity  without  the  inital  hyperchloremic  acidosis  caus^  by  HSD.  The  use  of  an  HAD 
solution  may  extend  the  utility  of  hypenonic  resuscitation  to  severely  acidotic  trauma  patients. 
References:  Vassar  MJ,  Perry  CA,  Holcroft  JW.  Analysis  of  potential  risks  associated 
with  7.5%  sodium  chloride  resuscitation  of  traumatic  shock.  Arch  Surg  1990;  125:1309- 
1918. 
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Background;  While  the  vascular  effects  of  hypertonic  saline  are  well-documented,  the 
cardiac  effects  remain  under  discussion.  The  potential  mechanisms  by  which  hypertonic 
saline  could  influence  cardiac  performance  are  still  unclear  since  either  a  direct  effect  or 
a  reflex  change  in  autonomous  nervous  tone  could  be  involved.  An  isolated  blood- 
perfused  rabbit  heart  was  used  in  this  study  to  the  potential  direct  effects  of  increasing 
concentrations  of  sodium  on  the  coronary  blood  flow  and  myocardial  performance. 
Methods.  Reconstituted  blood  with  red  blood  cells  and  modified  Krebs-Henseleit  buffer 
was  oxygenated  and  equilibrated  to  achieve  normal  acid-base  balance.  After  aortic 
canulation,  coronary  arteries  were  perfused  at  a  constant  perfusion  pressure  of  80  mmHg 
using  the  Langendorff  technique.  The  speed  of  the  coronary  pump  reflects  the  coronary 
blood  flow  (CBF).  Atrial  pacing  maintained  a  constant  heart  rate  of  100  b.min’^.  A 
cannulated  fluid-filled  balloon  was  inserted  in  the  left  ventricle  (LV)  to  maintain  constant 
left  ventricular  volume  and  to  monitor  the  LV  pressures.  The  balloon  was  inflated  to 
obtain  a  LV  end-diastolic  pressure  (LVEDP)  of  10  mmHg.  Maximal  positive  and 
negative  LV  pressure  derivatives  were  determined  and  reflected  myocardial  contractility 
(dP/dt  max)  and  relaxation  (dP/dt  min)  respectively.  After  baseline  measurements,  blood 
perfusates  with  increasing  concentrations  of  Na  from  140  to  180  mmol/1  were  perfused 
intracoronarily.  Before  each  hypertonic  saline  infusion,  time  was  allowed  to  return  to 
baseline  values.  Before  and  after  each  hypertonic  saline  infusion,  arterial  and  venous 
samples  were  withdrawn  for  Na  concentration  measurements  and  blood  gas  analysis  to 
derive  myocardial  oxygen  consumption  (MV02) . 


Results  are  shown  in  the  table.  Increasing  Na  concentrations  induced  a  significant 
increase  in  CBF,  dP/dt  max,  dP/dt  min  and  MV02  . _ 


mmol/l 

142  ±  3 

148  ±  1 

168  ±  1 

169  ±  2 

181  ±  1 

<  0.001 

CBF 

ml/min 

7.8  ±  1.2 

11.6  ±  1.4 

10.1  ±  1.6 

10.8  ±  1.6 

11.9  ±  1.7 

<  0.001 

1806  ±  166 

2056  ±  145 

2312  ±  209 

2281  ±  183 

2350  ±  220 

<  0.001 

dP/dt  min 

mmHg.s'^ 

1119  ±  125 

1325  ±  137 

1362  ±  176 

1312  ±  173 

1262  ±  172 

<  O.Ol 

MVO2 

ml/min/lOOg 

KDES3 

BBB 

KBSa 

<  0.05 

Conclusions.  Sodium  concentrations  obtained  with  hypertonic  saline  infusion  induced 
direct  positive  inotropic  and  lusotropic  effects  and  coronary  vasodilation.  The  increase  in 
MV02  is  likely  related  to  the  improvement  of  myocardial  performance.  Hypertonic 
saline  infusion  is  associated  with  benefecial  effects  on  cardiac  performance. 


Evidezice  iot  altered  expression  of  the  L-selectin  (LECAM’l)  on  human  blood 
PMNs  by  hypertonic  saline 

D.  N'olte,  F.  Krombach^  G.  Enders,  M.D.  Menger,  and  K.  Messmer 

Ins&rate  icr  Sizr^iatl  Bwanrcc,  iCibikuza  Crosahadea,  University  nf  Muzdch,  Genaar.y 

Ischemia  followed  by  reperfusion  is  associated  with  the  activation  of  leukocytes  which 
adhere  to  the  micro  vascular  endothelium  via  specific  leukocyte  adhesion  molecules 
contribudng  to  the  manifestations  of  reperfusion  injury  through  formation  of  oxygen  free 
radicals  and  release  of  cytotoxic  enemies.  Studies  from  our  laboratory  have  shown  that 
infusion  of  7.3  %  saline  (4  ml/kg  b.w.)  effectively  attenuates  postischemic  miaovascular 
disturbances  in  striated  skin  musde  of  the  hamster,  presmnably  throiigh  reduction  of 
endothelial  swelling  and  leukocyte-endothelial  interaction.  This  study  was  performed  to 
investigate  the  effe^  of  hypertonic  saline  on  the  expression  of  fhe  leukoc^  adhesion 
molecules  CDllb/CDl8  azui  L-selectm  in  vitro. 

Polymorphonuclear  leukocytes  (FMNs)  were  separated  finom  the  blood  of  healthy 
volimteers  (na6)  by  dextran  sedimentation  and  HcoU  gradient  centrifugation.  Isolated 
PMNs  were  then  incubated  for  10  minutes  under  hypertonic  conditions  (l.S%,  17% 
NaCl  at  37*0  Thereat,  monoclonal  antibcxiies  direct  against  tite  leukocyte  adhesion 
molecules  CDllb/CDlS  and  the  L-sdectin  were  added  for  30  min  at  4*^;  the  expression 
on  the  cell  surfece  was  assessed  by  flow  cytometry.  Controls  were  perform^  with 
incubation  of  PMNs  in  0.9%  NaCL 

Cell  volume  decreased  from  100%  in  0.9%  NaG  to  77.4!^.6%  and  62.9±4.0%  after 
incubation  witii  1.8%  and  2.7%  NaQ,  respecdvtiy.  The  expression  of  the  CDllb/CD18 
molecules  was  not  altered  by  the  adininistration  of  five  hypertonic  NaQ  solutions,  while 
the  L«sdectin  was  significantly  reduced  (P  <  0j05)  after  inc^tion  in  1.8%  and  2.7%  NaQ 
to  78J±5.1%  and  56.8±ifi%  as  oompazed  to  0.9%  NaCL  Resuspenslon  of  fhe  so-treated 
ceils  to  nonnotonic  conditions  prior  to  incubation  with  antibodies  yielded  baseline  cdl 
volumes  and  was  stiH  acoompaziied  by  significant  reduction  of  L-selectin  expression, 
indicating  irreversible  disappeaxanoe  of  this  molecule  on  the  cefi  surfece. 

These  data  suggest  that  the  inhlbitoxy  effects  of  hypertonic  saline  on 
leukcxyte/endothellal  intenction  fflrlted  by  ischemia-repetfusian  zrx  vtoo,  may  be  partly 
due  to  the  decreased  exprestion  of  the  L«aelecrin  on  FMNis,  presumably  through 
shedding  of  tiiis  reo^tor  from  the  odl  suzfaoe. 


Efficacies  of  Eypertonic  saline  solution  on  the  cardiac  functions  and  the  piasia 
voiuie  during  endotoxin  shock  using  dogs. 

Hircira.'"-  Cga:a.  Xiao  Xing  Luc 

The  ist  Department  of  .Anesthesiology.  School  of  .Medicine,  Dokkyo  L’niversity 
830.  Mibu,  Tcchigi  Prefecture.  Japan  321-02 

Background:  This  experiments  were  conducted  to  investigete  the  efficacies  of  DC’d 
sodium  chloride  on  the  cardiac  functions  and  the  plasma  volume  expansion  during 
endotoxin  shock  using  dogs. 

hlethods  and  Results:  3mg/kg  of  LPS  was  injected  to  10  dogs.  Three  hrs.  later, 1.5m 
1/kg  of  2Q%  .NaCl  (HSS)  was  injected  iv. ,  HSS  enhanced  178X  in  aortic  ascending 
blood  flow  (doppler  method),  lllX  in  systolic  left  ventricular  pressure. 113%  in 
dp/dt.  176%  in  CVP  when  compared  with  a  3  hrs.  values  after  endotoxin  injection. 
Total  peripheral  resistance  decreased  after  HSS. Both  serum  K*and  Ca’"'  decreased. 
Both  pH  and  base  excess  decreased.  As  for  the  determination  of  the  plasma  volume, 
other  ten  mongrel  dogs  were  divided  into  two  groups  of  5.  Group  1  dogs  were  admi¬ 
nistered  0.9%  saline  solution  (PSS)  and  20%  HSS  for  group  2.  Ebans  blue  dye  dilu¬ 
tion  methods  was  taken  for  measurement  of  the  plasma  volume.  The  first  measure¬ 
ment  of  the  plasma  volume  was  conducted  before  endotoxin  administration  in  two 
groups.  Three  hrs.  later,  when  PSS  or  HSS  was  administered. the  plasma  volume  was 
measured  again.  Control  plasma  volume  revealed  715.6  ml  in  PSS  group.  633.5  ml  in 
HSS  with  out  statistic  significant  difference.  Three  hrs.  later  the  plasma  volume 
revealed  442,3  ml  in  PSS  group,  and  447.8  mi  in  HSS  group  after  PSS  or  HSS  admi¬ 
nistration.  There  was  no  statistical  significant  differencein  two  groups. 
Conclusion:  An  increase  of  aortic  ascending  blood  flow  after  HSS  was  considered 
to  be  due  to  improvements  of  cardiac  output  based  upon  an  increase  of  preload 
which  was  represented  by  an  increased  CVP  and  a  decrease  of  afterload  which  was 
represented  by  a  decreased  TPR.  Depletion  of  serum  K*  after  HSS  may  be  relative 
changes  against  .  an  increase  of  sodium  chloride.  It  was  considered  that  the 
depletion  of  serum  calcium  after  HSS  might  has  shifted  to  intracardiac  muscle  and 
this  entry  of  calcium  chloride  might  have  enhanced  the  cardiac  contraction. 

An  enhancement  of  systolic  left  ventricular  pressure  and  Peak  dp/dt  after  HSS 
reflects  the  strength  of  the  cardie  muscle  contructure  and  this  enhancement  may 
be  direct  positive  inotropic  action  of  HSS  to  the  cardiac  muscle. 

In  the  present  experiment,  We  investigated  whether  HSS  enhanced  the  circulating 
plasma  volume  using  endotoxic  shock  which  easily  produce  plasma  leakage  from  the 
vessels  to  extravascular  space.  The  circulating  plasma  volume  did  not  produce  an 
increase  of  plasma  volume  after  HSS.  From  these  experimental  facts,  we  thought 
that  the  ciculating  improvements  after  HSS  might  have  been  due  to  improvements  of 
pre  and  afterload  and  direct  effects  to  the  cardiac  muscle.  However.  He  do  not 
deny  completely  the  osmolar  effects  by  HSS  which  draw  water  from  cells  into 
interstitial  spaces. 


ISOCHLOREMIC  AND  ISONATREMIC  FORMULATIONS  FOR  HYPERTONIC 
RESUSCITATION  FROM  SEVERE  UNINTERRUPTED  BLOOD  LOSS  IN  DOGS. 

Mauricio  Rocha  e  Silva,  Ricardo  Prist,  Gerson  A.  Braga,  Irinsu 
T.  Velasco,  Elenice  S.V.  Franga 

Research  Division,  The  Heart  Institute,  Faculdade  de  Medicina 
Sao  Paulo  University,  Caixa  Postal  11450  Sao  Paulo,  Brasil 

BacAaround;  Hypertonic  saline  dextran  (7.5%  NaCl  -t-  6%  dextran 
70  -  HSD)  is  effective  in  the  treatment  of  a  canine  model  of 
pressure  driven  hemorrhage,  but  induces  a  small  recovery  of  O2 
consumption  (VO.) ,  in  spit*  of  a  significant  increase  in  O2 
availability  (DOj^)  .  Previous  data  show  that  an  isochloremic 
hypertonic  solution  (0.9%  NaCl  +  9.2%  sodium  acetate  6% 
dextran  70  -  HAD)  induces  a  response  with  lower  pressure  but 
higher  cardiac  output,  DOj  and  VO2  as  compared  to  HSD. 

Methods ;  This  study  compares  the  effects  of  3  isochloremic 
solutions  (HAD;  HLD:  0.9%  NaCl  +  12.6%  sodium  lactate  +  6% 
dextran  70;  HGD:  0.9%  NaCl  +  5.4%  sodium  acetate  +  20%  glucose 
+  6%  dextran  70)  on  pressure  driven  hemorrhage  with  an  initial 
bleeding  rate  (BRq)  of  25  ml/min,  performed  on  pentobarbital 
anesthetized  dogs.  Treatment  started  30  min  after  bleeding  and 
consisted  of  6  ml/kg  HAD,  HLD  or  HOD  followed  by  lactated 
Ringer's  (LR)  infusion  (25  ml/min)  for  60  min.  Groups  of  LR- 
alone  treated  and  untreated  CTR  dogs  are  included. 

Results :  Pre-treatment  blood  loss  was  43  ml/kg,  arterial 
pressure  fell  from  131  to  48  mm  Hg,  and  cardiac  index  from 
3.15  to  0^72  l.min“^.m“’^.  DO2  was  reducei^  from  518  to  124 
ml.min“^.m“^,  VOj  from  128  to  78  ml.min”^m"^.  After  HAD  and 
HGD  arterial  pressure  was  not  increased  with  respect  to  LR 
dogs,  but  HLD  caused  higher  pressure.  Cardiac  index,  DO2  and 
VO2  were  significantly  increased  by  the  3  solutions  with 
respect  to  LR  or  CTR.  VOj  improvement  was  better  and  longer 
lasting  with  HAD  and  HGD.  Arterial  pH  and  base  excess  were 
restored  to  normal  by  the  HAD,  HLD  and  HGD.  LR  alone  induced  a 
transient  but  significant  rise  of  plasma  Cl“,  from  122  to  141 
m£q/l,  but  no  rise  was  observed  in  the  three  isochloremic 
groups.  HAD  and  HLD  induced  hypernatremia  (174  m£q/l) ,  but  HGD 
did  not.  The  average  time  of  survival  for  CTR  was  64  min, 
reckoned  from  the  start  of  bleeding.  All  of  the  LR,  HAD,  HLD 
and  HOD  dogs  survived  throughout  the  experimental  protocol, 
but  the  3  Isochloremic  treated  groups  exhibited  significantly 
better  levels  of  cardiac  index,  DO*,  VO*  and  base  excess 
throughout  the  post-treatment  period.  HGD  treated  dogs 
additionally  were  free  from  hypernatremia. 

Conclusion;  Isochloremic  hypertonic  formulations  induce  an 
impro^'ed  response  in  severe,  uninterrupted  hemorrhage.  The 
effects  of  an  isochloremic  isonatremic  formulation  are 
demonstrated.  Isochloremic  hypertonic  resuscitation  induces  a 
HI-FLOV- LOW- PRESSURE  response,  which  in  theory  is  the  most 
appropriate  for  uncontrolled  hemorrhage. 


PRESSURE  DRIVEN  HEMORRHAGE  AS  A  SIMULATION  OP  UNCONTROLLED 
ARTERIAL  HEMORRHAGE:  AN  EXPERIMENTAL  STUDY  IN  DOGS. 

Mauricio  Rocha  e  Silva,  Ricardo  Prist,  Gerson  A.  Braga,  Irir.eu 
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BacXaround:  Animal  research  on  hemorrhage  is  more  concerned 
with  the  effects  of  blood  loss,  but  current  emergency 
procedures  require  information  on  the  manner  of  occurence  cf 
severe  arterial  bleeding.  Pressure  driven  hemorrhage  (PDH) 
allows  the  formal  analysis  of  the  course  of  arterial  bleeding: 
an  initial  rate  of  blood  loss  (BRq)  is  arbitrarily  set  and 
thereafter  the  bleeding  rate  (BR)  is  kept  as  a  linear  function 
of  prevailing  mean  arterial  pressure  (MAP) . 

Methods :  Pentobarbital  anesthetized  dogs  were  bled  from  a  BRg 
of  10,  25  or  50  ml/min  (groups:  BRIO,  BR25,  BR50 ;  n  =  10  per 
group)  .  BR  was  adjusted  to  prevailing  MAP  on  a  min-to-min 
basis.  Hemorrhage  was  performed  for  150  min  in  the  BRIO  group, 
and  till  death  in  the  other  2  groups. 

Results:  All  dogs  in  the  BRIO  were  alive,  with  an  average  MAP 
s  43  mm  Hg  after  150  min.  Average  survival  time  for  BR25  and 
BR50  were  69  and  41  min  respectively.  The  course  of  pressure 
driven  hemorrhage  is  parametrically  related  to  BRq  for 
survival  time,  cumulative  blood  loss  (CBL) ,  mean  arterial 
pressure,  cardiac  output,  DO,  and  VO^.  However,  when  MAP  is 
expressed  as  a  function  of  CBL,  no  difference  occurs  between 
groups  (Fig  1)  .  Experimental  data  on  MAP  as  a  funtion  of  CBL 
fit  two  different  regressions.  Initially,  for  a  CBL  under  40 
ml/kg  MAP  s  135*(l-(CBL/40)^'®)®**®  fl)  .  Wher  CBL  becomes 
greater  than  40  ml/kg  MAP  =  4000*CBL’^*^  (II). 

Conclusion;  PDH  may  be  a  useful  tool  for  the  analysis  cf 
uncontrolled  arterial  hemorrhage.  Equation  II  is  probably 
related  to  the  ischemic  response  of  the  CNS. 

Fig.  1.  MAP  as  a  function  of  blood  loss 


H’i  PERTOMC  S.ALINE  SOLUTION  AND  PULMONARY  GAS  EXCH.ANGE 

Schatfartzik".  L.  Hannemann.  A.  Meier-Hellmann.  K.  Reinhart 


Dept,  ot  Anaesth.  and  Surgical  Intensive  Care  Medicine.  Steglitz  Medical  Center,  Free 
Lniversitv  of  Berlin.  Hindenburgdamm  30.  1000  Berlin  45,  FRO 

Background:  Hypertonic  saline  solution  (HTS)  increases  cardiac  output  (QT)  in  animals 
as  well  as  in  patients  with  hypovolemic  shock.  It  has  been  shown  among  others  by  Wagner 
et  al,  (J,  Appl.  Physiol,  71:2191-2197.1991)  that  increases  in  Qt  worsen  pulmonary  gas 
exchange  due  to  a  concomitant  increase  of  intrapulmonary  shunt  (Qs/QT).  However. 
Constable  et  al.  (Am.  J.  Vet.  Res.  52:990-998.1991)  showed  in  endotoxemic  calves  that 
HTS  had  no  effect  on  (is/(!>T  and  arterial  Po,  despite  an  increase  in  QT.  The  purpose  of 
this  study  was  to  examine  the  effect  of  HTS  on  pulmonary  gas  exchange  in  humans  with 
hyperdynamic  septic  shock. 

.Methods:  Having  obtained  informed  consent  and  approval  by  our  ethic  committee,  21 
mechanically  ventilated  patients  (FlO,  0.41  ♦  0.02)  with  septic  shock  were  studied. 
Vfeasurements  began  when  no  further  Increase  in  (!?T  was  noticed  after  adequate  therapy 
with  volume  loading  and  catecholamines.  At  this  point,  measurements  (BSL)  of  arterial 
and  mixed  venous  blood  gases,  (!)T,  mean  pulmonary  artery  pressure  (PAPM)  and 
pulmonary  capillary  wedge  pressure  (PCWP)  were  taken.  4  ml/kg  body  weight  of  1.5^c 
saline  in  6%  hydroxyethyl  starch  were  then  infused  over  15  min.  Measurements  were 
repeated  immediately  at  the  end  of  the  infusion  (0  min),  and  30,  60  and  90  min  thereafter. 
Data  are  reported  as  means  ♦  SEM.  Comparisons  between  BSL  and  the  subsequent 
measurements  were  done  by  Wilcoxon  test  and  significance  (*)  was  accepted  at  0.05. 
Results;  Results  are  summarized  in  the  foUowine  table. 


^  (L/mm| 
Qs/QT  (%  I 
PjO,  (mm  Hgj 
PAPM  (mm  Hg] 
PCWP  (mm  Hg| 


Before  HTS 
BSL 


78  *  0.4 
IIJ  i  1.7 
126.8  *  6.0 
29  4  -  1.2 
14  i  3 


10.5  I  0.5* 
14  2  i  2.0* 
123  1  i  6.0 
36.4  r  l.r 
23  i  !• 


After  HTS 

30  min  60  min 


'»2  1  0.4* 
13.2  i  1.7* 
113  2  :  5.3* 
33.4  :  1,3* 
18  i  I* 


90  min 


_  n  these  hyperdynamic  septic  shock  patients  Qt  mcreased  by  about  35*^ 

after  infusion  of  HTS  (0  min).  Despite  an  increase  of  Os/djT  of  about  25%  with  rising  (I)T 
at  the  end  of  the  infusion  of  HTS  (0  min),  Pa02  did  not  change.  It  is  possible  that  HTS 
improved  the  circulation  in  the  pulmonary  capillaries.  This  hypothesis  is  supported  by  the 
observation  of  Rocha-e-Silva  et  al.  (Circ.  Shock  19:165-175,1986)  who  reported  an 
improvement  of  pulmonary  microcirculation  in  patients  with  hemorrhagic  shock  treated 
with  HTS.  This  improvement  could  have  overcome  the  effect  of  increasing  Or  on  the 
(!)S/C)T-C)T  relationship  resulting  in  a  nearly  unchanged  PaOj.  Of  course,  we  cannot  discern 
from  our  data  between  candidate  mechanisms,  e.g.  whether  this  was  due  to  an  improved 
homogeneity  of  the  distribution  of  ventilation/perLsion-ratios  and/or  changes  in  alveolar- 
endcapillary  diffusion  properties  of  O^-  30  min  after  the  completion  of  the  HTS  infusion 
we  observed  quite  unexpectedly  a  statistically  significant  lower  PaO.,  compared  with  the 
BSL  value  although  intrapulmonary  shunt  did  not  increase.  It  is  po^ible  that  the  fall  of 
PaOj  was  induced  by  the  rise  of  PAPM  and  PCWP  (0  min)  leading  to  an  extravasation  of 
fluid  into  the  alveolar  endothelium  thereby  thickening  the  blood  gas  barrier  and  interfering 
with  02-diffusion.  However,  the  underlying  mechanisms  remain  unclear  and  await  further 
investigation. 


RESUSCITATION  WITH  7.5%  NACL/  6%  DEICTRAN  LMPROVES  RENAL 
FUNCTION  IN  DEHYDRATED  SHEEP  FOLLOWING  HEMORRHAGE 

Jill  L.  Sonde€n\  Hung  Ho^,  Robert  A.  Gunther*,  Charles  E.  Wade*,  Michael  A. 
Dubick’ 

'Division  of  Military  Trauma  Research,  Letterman  Army  Institute  of  Research,  Presidio 
of  San  Francisco,  CA  94129,  ^Department  of  Surgery,  University  of  California,  Davis,  CA 
956 16,  and  *Life  Sciences  Division,  NASA  Ames  Research  Center,  Moffett  Field,  CA  94035 

Background;  Hypertonic  saline/hyperoncotic  dextran  (HSD:  7.5%  NaCl/6% 
Dextran-70)  is  a  very  effective  resuscitation  solution  following  hemorrhage. 
However,  there  are  concerns  that  treatment  with  HSD  may  impair  renal  function 
in  the  presence  of  dehydration. 

Methods;  Six  adult  ewes  were  chronically  instrumented  with  indwelling  vascular 
catheters,  a  Swan-Ganz  catheter,  and  a  renal  blood  flow  probe.  The  bladder  was 
catheterized  on  experiment  days.  Mean  arterial  pressure  (MAP),  glomerular 
filtration  rate  (GFR,  creatinine  clearance),  renal  blood  flow  (RBF),  renal  resistance 
(RR),  and  filtration  fraction  (FF,  GFR/rensl  plssms  flow)  were  meastired:  pre¬ 
dehydration,  after  4  days  dehydration,  during  the  hemorrhage  procedure  (mean 
arterial  pressure  was  reduced  to  60  mmHg  and  held  for  2  hours),  for  2  hours 
following  resuscitation  with  either  4  ml/kg  HSD  or  37  ml/kg  lactated  Ringer’s  (LR) 
(equal  sodium  load),  7  days  post-hemorrhage  (with  shed  blood  returned  and  ewes 
euhydrated).  This  series  was  repeated  with  the  alternate  resiiscitation  treatment. 


VAR 

TRT 

Pre-Deh 

Deh 

Hem 

Resus 

Post  Hem 

MAP 

LR 

86±3 

86x3 

52x1 

73x2 

90x4 

mmHg 

HSD 

88±3 

88x2 

56x3 

81x3 

81x3 

GFR 

LR 

81±3 

63x8 

13x5 

49x10 

91x9 

ml/min 

HSD 

99±8 

78x12 

6x2 

65x5 

82x5 

RBF 

LR 

428«64 

328x64 

136x32 

216x42 

469x86 

ml/min 

HSD 

633±86 

392x71 

172x41 

277x56 

456x63 

RR 

LR 

231±42 

344x76 

609x152  I 

475x112 

256x53 

units 

HSD 

217±€7 

286x78 

491x138  i 

415x130 

213x35 

FF 

LR 

0.33x0.06 

0.34x0.07 

0.16x0.10 

0.47x0.20 

0.34x0.09 

HSD 

0.34x0.13 

0.33x0.07 

0.06x0.01 

0.44x0.20 

0.30x0.06 

iC'liT  JWi 

esuscitation  with  botn  treatments  improved  GFK  more  tban  KHi:' 

as  seen  by  the  increase  in  FF.  HSD  treatment  did  not  catxse  any  long-term 
decrement  in  renal  function. 


THE  EFFECT  OF  THE  TYPE  OF  COLLOID  ON  THE  EFHCACY 
OF  HYPERTONIC  NACL  COLLOID  MIXTURES  IN  HEMOR¬ 
RHAGIC  SHOCK  DEXTRAN  VS  HES 


U.  Strecker,  W.Dick,  M.  Ant.  A.  Madjidi, 

Department  of  Aneasthesia,  Johannes  Gutenberg-University  Mainz 
Langenbeckstr.  1  D-W  6500  Mainz,  Germany 


Background:  Colloids  increase  and  prolong  the  efficacy  of  hypenonic  NaCl  solutions 
in  hemorrhagic  shock.  Two  types  of  colloid.  HES  and  dextran  were  used  in  previous 
investigations.  This  leads  to  the  question  of  wich  type  of  colloid  should  be  given 
preference. 

Methods:  We  compared  the  efficacy  of  dextran  60  and  HES  200  000/0.5  at  iso-oncodc 
concentrations  of  6.5  or  6  %  in  a  7.5  %  NaCl  soludon.  32  rabbits  were  bled  to  maintain 
mean  arterial  pressure  at  35  mmHg.  The  25  %  shed  blood  volume  was  replaced  after  40 
minutes  by  bolus  infusion  either  with  HS-Dex  (n*16)  or  with  HS-HES  (n=16).  The 
animals  were  then  observed  for  a  120-min  period. 

Results:  In  both  groups  immediate  and  complete  resioradon  of  cardiovascular  function 
was  achieved  for  30  minutes  and  adequate  restoration  for  60  minutes  after  infusion. 
During  the  following  60  minutes  signs  of  insufficient  oxygen  supply  indicated  the 
recurrence  of  near  shock  levels.  Greater  stability  of  hemodynamic  efficacy  was  observed 
when  dextran  was  added  to  hypertonic  saline.  The  decrease  in  mean  arterial  pressure 
was  lower  in  the  dextran  group  (p<0.05).  The  subsequent  increase  in  avD02  (v.cava 
sup.)  was  approximately  50  %  lower  with  dextran(l  ml/dl  compared  to  1.8  ml/dl);  (p< 
0.05).  These  differences  occurred  primarily  within  the  initial  15  min  although  the 
differences  in  tnean  arterial  pressure  were  recorded  only  after  30  -  60  min.  A  50  % 
reduction  in  the  decrease  of  lactate  levels  (1.1  compared  to  2.0  mmol/L;  p<0.05)  in 
imnv^iatg  response  to  reinfusion  indicates  an  increased  lactate  absorption  and  thus 
improved  perfusion  of  poorly  perfused  tissue  in  the  dextran  group.  A  further,  possibly 
significant  difference  may  be  due  to  the  difierent  effects  on  the  microcirculation.  As 
evidenced  by  a  decline  in  the  endexpiratory  arterial  C02  gradient,  dextran  effected  a 
significant  (p<0.01)  improvement  in  decreased  pulmonary  C02  elimination  during 
shock.  This  indicates  a  greater  reduction  of  poorly  perfused,  ventilated  pulixwnary  areas. 
rnnciuidnn;  In  summary,  in  our  model  dextran  appeared  to  be  the  superior  colloid 
compared  to  HES,  particularly  within  the  first  hour  after  initiation  of  treatment, 
although  direct  proof  of  an  improved  outcome  has  not  been  demonstrated. 


Effect  of  H\t>ertomc-H\teroncotic  HES  on  Recirclxation  after  Global 
Cerebral  Ischemia. 

L'nch  Screcker.  Wolfgang  Dick.  Chnsnane  Oben‘,  Thomas  Mainka.  .Axel  Heimann'. 
Kari  L'ngersbock'.  Oliver  Kempski' 

Department  of  .Anesthesia.  ‘Institute  for  Neurosurgical  Pathophysiology,  Johannes  Guten¬ 
berg- L'niversity  Mainz.  Langenbeckstr.  1.  6500  Mainz/FRG 

Background:  Global  cerebral  ischemia  combined  with  blood  loss  is  a  common  feature  in 
trauma  patients.  .A  more  efficient  recirculation  uiduced  by  hypenonic-hypcroncouc  solu¬ 
tions  may  improve  clinical  outcome  by  washout  of  toxic  metabolites,  and  prevention  of 
no-reflow.  The  effects  of  (a)  7.5^NaCl/10%HES  (HHES)  on  cerebral  reperfusion  after  a 
15  min  global  ischemia  plus  standardized  blood  loss  were  tested  in  the  current  study  as 
compared  to  (b)  10%  HES  (HESi,  and  (c)  rcinfusion  of  shed  blood  (BLOOD). 

■Methods:  Rabbits  were  anesthetized  with  alpha-chloralose.  and  artificially  ventilated. 
.After  withdrawal  of  10  ml/kg  b.w.  blood,  ail  vessels  branching  from  the  aortic  arc  were 
occluded  simultaneously  for  15  min.  At  reperfusion  the  animals  (n=  10/group)  were  in¬ 
fused  with  HHES  (5ml/kg),  HES  (lOml/kg),  or  BLOOD  (lOmVkg),  and  observed  for  5 
hrs.  Reperfusion  was  followed  by  three  methods:  electromagnetic  flowmctry  of  the  left 
carotid  ancry,  measurement  of  basilary  artery  velocity  by  iranscraniai  Doppler,  and  laser 
doppler  flowmeiry  of  the  cortical  microcirculation  at  two  sites.  Mean  anerial  blood  pres¬ 
sure.  central  venous  pressure,  intracranial  pressure,  brain  cortical  and  core  temperature, 
jugular  vein  Oj-saturarion.  and  somatosensory  evoked  potentials  were  continuously  recor¬ 
ded.  Blood  gases,  glucose,  Na*.  K*,  Hb  and  Hct  were  determined  at  defined  intervals. 
Results:  Two  out  of  10  rabbits  died  in  the  HES  group,  whereas  all  other  animals  sur¬ 
vived  5  hrs.  The  postischemic  hyperperfusion  phase  was  30-50%  more  pronounced  for 
25-30  min  in  the  HHES  group  than  in  HES  and  BLOOD  (basilary  an.  and  carodd  art.). 
The  microcirculatory  flow  increase  was  maximal  after  5-7  min  with  HHES  and  BLCX)D. 
but  only  after  12-14  min  with  HES.  The  protracted  onset  of  reperfusion  in  the  HES 
group  was  also  reflected  in  a  slow  recovery  of  the  jugular  vein  Oj- saturation.  Intracranial 
pressure  increased  in  all  groups  to  8-9  mmHg  during  postischemic  hyperperfusion,  and. 
in  spite  of  the  increased  cerebral  perfusion,  normalized  (3  mmHg)  within  15  min  with 
HHES  as  compared  to  100-120  min  with  HES  or  BLOOD  (significant  for  110  min). 
rnncluidon:  The  results  are  in  favor  of  a  beneficial  role  of  hypcrtonic-hypcroncodc  treat¬ 
ment  for  global  cerebral  ischemia:  Fast  reperfusion  may  help  to  wash  out  toxic  metabo¬ 
lites;  no-flow  mav  be  prevented  by  osmotic  shrinkage  of  the  capillary  environment. 


HYPERTONIC  SALINE  FOR  REVERSAL  OF  ISCHEMIA-INDUCED 
CARDIAC  DYSFUNCTION  IN  THE  ISOLATED  RAT  HEART. 


Lisbeth  Waagstein.  Hengo  Haljamae,  Sven-Erik  Ricksten  and  Lars 

Sahlman 

Department  of  Anesthesia  and  Intensive  Care,  University  of 
Goteborg,  Sahlgren's  Hospital.  S-413  45  Goteborg,  Sweden 

Background:  The  efficacy  of  hypertonic  saline  (HS)  for  reversal 
of  ischemia-induced  cardiac  dysfunction  is  still  not  known  in 
detail.  HS  has  been  considered  both  to  depress  myocardial 
function  (1)  and  to  exert  direct  stimulatory  effects  (2). 

Therefore  the  therapeutic  effects  of  HS  on  the  ischemic  isolated 
rat  heart  have  been  assessed  more  in  detail  in  the  present  study. 
Methods:  The  function  of  isolated,  paced  (325  beats/min)  rat 
hearts,  perfused  according  to  the  Langendorf  perfusion  technique 
at  a  filling  pressure  (LAP)  of  7.5  mm  Hg  was  assessed  as  follows 
Group  I  ;  Control  period  for  about  15  min  at  aortic  pressure  (AP) 
of  80  mm  Hg  followed  by  ischemia  (AP  25  mm  Hg  for  9  min) 
treated  at  9  and  18  min  by  HS  administration.  At  27  min  AP  was 
normalized.  Group  U  :  Ischemia  as  in  group  I.  No  HS  administra¬ 
tion.  Group  III  :  No  reduction  of  aortic  pressure.  HS  as  in  group  I. 
Aortic  flow  (AF),  coronary  flow  (CF),  and  p02  of  the  venous 
effluent  were  continuously  recorded.  Stroke  volume  (SV), 
myocardia  oxygen  extraction,  oxygen  consumption  (MV02)  and 
lactate  production  were  determined. 

Results;  HS  caused  a  transient  reduction  of  AP,  SV  and  CF,  and 
increase  of  LAP  in  non-ischemic  hearts.  HS  was  not  found  to 
influence  CF,  MV02  or  lactate  in  ischemic  hearts  although  SV 
decreased  transiently  at  the  administration. 

Conclusion:  HS  seems  to  have  a  transient  depressive  effect  on 
the  non-ischemic  as  well  as  on  the  ischemic  myocardium  when 
given  in  amounts  at  which  a  sodium  level  of  about  150-160 
mmoles/L  is  acutely  reached. 

1 .  Brown  JM,  Grosso  MA.  Moore  EE.  Hypertonic  saline  and  dextran:  Impact  on 
cardiac  function  in  the  isolated  rat  heart.  J  Trauma  30:646,  1990. 

2.  Wikjenthal  K,  Skelton  CL,  Coleman  HN.  Cardiac  muscle  mechnisms  in  hypertonic 
solutions.  Am  J  Physiol  217:302,  1969. 


15  A  COMBINATION  OF  HYPERTONIC  SALINE  AND  HYDROXYETHYL  STARCH 
(HvPER-HES)  a  new  concept  in  TREATMENT  OF  RAISED  INTRACRANIAL. 
PRESSURE" 

IhristiisM  Weiristabl.  Walter  I-  i  imscha  and  Alfons  Hammerle 

Cept.  r.f  Anesthesia  and  General  Intensive  Care.  University  of 
vienr.a.  lO'^O  Vienna.  Austria 

p§EL3C£yDdl  Beside  balanced  salt  solutions,  solutions  of 
plasma  proteins  or  exogenous  macromolecules  are  used  for 
initial  volume  replacement  after  hemorrhage  or  trauma.  A 
new  approach  was  suggested  by  Velasco  who  was  successful  in 
resuscitating  dogs  with  small  volumes  of  hypertonic  saline. 
As  only  a  few  animal  studies  have  worked  on  the  intracranial 
effects  in  these  solutions  we  sought  to  evaluate  the  effect 
of  a  combination  of  7.5*/.  NaCl  and  6*/.  Hydro xyethy  1  starch 
200.000  on  intracranial  pressure  (ICP)  in  patients  with  head 
trauma . 

Methods^.  In  a  total  of  13  po  ly  traumat  i  zed  patients  with  head 
injury  epidural  ICP  probes  were  implanted.  In  order  to  treat 
and  prevent  hypovolemic  states  4  ml /kg  BW  HYPERHES  were  ad¬ 
ministered  when  serum  osmolality  was  below  300  mEq/1.  HYPER¬ 
HES  was  given  over  a  period  of  15  minutes.  Heart  rate«  MAP 
and  ICP  were  recorded  continuously.  CPP  was  calculated  as  the 
difference  between  MAP  and  ICP.  ETC02  was  kept  within  28-32 
mmHg .  Patients  were  allocated  to  group  I  (ICP  baseline  values 
20  mmHg,  n=5)  or  group  II  (  ICP  baseline  alues  >  20  mmHg. 
nsl3).  Hemodynamic  data  were  evaluated  prior  to  adminis¬ 
tration  as  a  control,  and  5  and  15  minutes  following  HYPER¬ 
HES  infusion.  S-sodium  and  S-osmolality  was  determined  before 
and  after  the  infusion.  Period  of  observation  was  6  hours  to 
discern  a  rebound  phenomenon.  Paired  t-test  was  used  for  sta¬ 
tistical  analysis. 

Resu^tsi  Hemodynamic  data  are  shown  in  the  following  table. 

Control  HYPER-HES  4  ml /kg 


5  min 

15  min 

I 

82+6 

89+4 

92+6* 

MAP 

II 

83+3 

90+3* 

89+3* 

I 

11+2 

5+1 

3+2* 

ICP 

II 

30+4 

15+2* 

13+2* 

I 

71+5 

85+5* 

89+7* 

CPP 

1 1 

56+4 

77+4* 

77+4* 

S-Sodium  (I:  137+2  to  145+2;  11*  138+1  to  144+2;  mEq/1)  and 
S-osmolality  (I*  293+4  to  310+4;  II  299+4  to  314+3;  mOsm/l) 
increased  significantly  in  both  groups. 

Q&DSiySifiDi  HYPER-HES  decreases  ICP,  improves  CPP  and 

shows  no  rebound  phenomenon,  it  may  become  an  ultimate  step 
of  therapy  in  otherwise  incurable  brain  swelling. 


HYPERTONIC  SALINE-DEXTRAN  IN  THE  TREATMENT  OP  HEMORRHAGIC 
SHOCK:  CLINICAL  TRIAL  IN  THE  EMERGENCY  ROOM. 

R.N.  lounes,  C.T.  Ching,  D.C.  Goldenberg,  M.H.  Franco,  F.K. 
Miura,  S.S.  Santos,  I.M.M.  Sequeiros,  F.  Aun,  D.  Birolini. 

Dept.  Surgery,  University  of  Sao  Paulo  School  of  Medicine 
(LIM-62),  Sao  Paulo,  Brazil. 

Baelcaround:  Hypertonic  saline  dextran  (HSD)  effectively 
improves  hemodynamic  parameters  in  patients  with  hemorrhagic 
shock  admitted  the  Emergency  Room  (ER) .  However,  no 
differences  in  outcome  were  observed  in  a  previous  study  in 
which  HSD  was  compared  to  standard  isotonic  treatment  (Younes, 
RN;  Surg  Forum  39:  642,  1988).  The  present  study  evaluates 
pre-treatment  prognostic  factors  that  predict  a  beneficial 
effect  of  HSD. 

Methods ;  Trauma  patients  with  hypovolemic  hypotension  (n=200) 
admitted  to  the  ER  with  hemorrhagic  shock  were  randomized 
(double-blind)  to  receive  250  ml  IV  bolus  of  hypertonic  7.5% 
NaCl  +  6%  Dextran  70  (HSD,  n=93)  ,  or  of  isotonic  0.9%  Nad 
(IS,  n=107)  as  the  treatment,  followed  by  standard 
resuscitation.  Pretreatment  factors  assessed  were:  Sex,  age, 
cause  of  hypovolemia.  Trauma  Score,  Glasgow  Index,  and  mean 
arterial  pressure  on  admission.  Both  groups  were  compared  for 
survival  at  24  hours  and  at  30  days  post-admission  day. 
Infused  volumes  of  isotonic  fluid  and  blood/blood  derivatives 
were  registered. 

Results;  No  significant  difference  in  overall  30  day  survival 
rate  between  HSD  (26/93)  and  Z8  (35/107)  ;  twenty- four  hour 
survival  was  significantly  higher  (p*0.04)  in  HSD  patients 
with  severe  trauma  (high  trauma  score,  low  Glasgow  Index,  and 
MAP  <  70  mm  Hg) .  The  cause  of  hypovolemia  was  not  a 
significant  prognostic  factor. 

Conclusions;  Thus,  HSD  is  beneficial  in  patients  with  severe 
hypovolemic  shock  and  trauma,  resulting  in  a  better  24  hour 
survival  rate  compared  to  standard  isotonic  saline 
resuscitation  in  the  ER. 

Supported  in  part  by  Laboratories  B  Braun. 
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